The intervertebral disc is the largest avascular structure in the human body, withstanding transient loads of up to nine times body weight during rigorous physical activity. The key structural elements of the disc are a gel-like nucleus pulposus surrounded by concentric lamellar rings containing criss-crossed collagen fibres. The disc also contains an elastic fiber network which has been suggested to play a structural role, but to date the relationship between the collagen and elastic fiber networks is unclear. Methods: In this study a multimodal imaging technique was developed and applied to simultaneously image the collagen and elastic fiber networks in unstained sections of bovine tail intervertebral disc. Collagen fibre bundles were imaged using transmitted polarized light microscopy with a full wave retarder plate to enhance interference colours. Since the amorphous molecular arrangement of the elastic fiber network is not birefringent, elastic fibers remain dark in transmitted polarized light images. The elastic fiber network was then directly visualised using reflected (backscattered) white light microscopy between crossedpolars. The yellow elastic fiber network is a strong diffuse reflector and this technique provides good contrast with the collagen fiber network. Results: The resulting images show that thick elastic fibre bundles (up to one-third of the adjacent lamellar thickness) run between the collagen network of adjacent lamellae. Furthermore, as previously described by Yu et al., angled elastic fibers run within lamellae, and it appears that the direction of these fibers alternates with collagen fibre alignment. Examination of interlamellar cross-bridges (thick fibrous structures that connect adjacent lamellae) showed that the cross-bridge consists of an inner collagenous core surrounded by an elastic fibre sheath of approximately the same thickness as the core (20 microns). Discussion and conclusion: The multimodal transmitted and reflected polarized light microscopy technique developed here allows clear differentiation between the collagen and elastic fiber networks of the intervertebral disc. The ability to image unstained specimens avoids concerns with uneven stain penetration or specificity of staining. In bovine tail discs, the elastic fiber network is intimately associated with the collagen network. Yu J et al., 2007. J. Anat. 210:460-71. 
Bone fusion involves a complex set of regulated signaling pathways that control the formation of new bone matrix and the resorption of damaged bone matrix at the surgical site. It has been reported that administering a single dose of zoledronic acid (ZA) at the optimal time systemically increases the strength of the bone morphogenetic protein (BMP)-mediated callus. In the present study, we aimed to investigate the synergic effect of BMP-2 (BMP-2) and ZA in a rat spinal model. Sixty-seven rats were divided into 6 groups: group I (n = 11) animals were implanted with a carrier alone, group II (n = 12) animals were implanted with a carrier and a subcutaneous injection of ZA was administered 2 weeks after surgery, group III (n = 12) animals were implanted with a carrier containing 1 micro-g of rhBMP-2, group IV (n = 12) animals were implanted with a carrier containing 1 micro-g of rhBMP-2 and a subcutaneous injection of ZA was administered 2 weeks after surgery, group V (n = 10) animals were implanted with a carrier containing 3 micro-g of rhBMP-2, and group VI (n = 10) animals were implanted with a carrier containing 3 micro-g of rhBMP-2 and a subcutaneous injection of ZA was administered 2 weeks after surgery. The rats were euthanized after 6 weeks, and their spines were explanted and assessed by manual palpation, radiography, high-resolution micro-computerized tomography (micro-CT), and histologic analysis. The fusion rates in group VI (60 %) were considerably higher than those in groups I (0 %), II (0 %), III (12.5 %), IV (20.8 %) , and V (35 %). Additionally, the radiographic scores of group VI were higher than those of the other groups. In micro-CT analysis, the tissue and bone volumes of the callus were significantly higher in group VI than in the other groups. The trabecular number was significantly higher and the trabecular spacing was significantly lower in group VI than in the other groups. The synergic effect of rhBMP-2 and ZA administered systemically as a single dose at the optimal time was efficacious in our rat spinal fusion model. Our results suggest that this combination facilitates spinal fusion and has potential clinical application.
Materials and methods: Two groups of five industrial pigs were used. In the first group, the spinal cord was exposed at T7-T11 levels, placing sublaminar epidural catheters cranially and caudally. Between the T8-T9 pedicles, the spinal cord underwent a progressive spinal compression using a specially-design compression device with two adjustable parallel bars placed on both sides of the spinal cord. The spinal cord was compressed at a rate of 0.5 mm every 2 min. Motor evoked potentials were recorded at the caudal epidural catheter after proximal cord stimulation until complete disappearance of potentials. In the second group, the spinal cord was exposed at T4-T5 and T12-T13 levels. The T8 level was also exposed for sectioning of the spinal cord at that level. In these animals, the spinal cord compression was performed simultaneously at T5 and T12 levels (above and below the lesion), placing 4 epidural catheters (proximal and distal compression to each site). Results: In the first group (spinal cord compression at T8-T9), a complete disappearance of potentials occurred after a mean cord compression of 4.6 ± 1.2 mm. That means at a reduction of more than 50 % of the diameter of the spinal cord. In the second group, the loss of potentials occurred after a mean compression of 5 ± 0.8 mm at T5. The cord compression at T12 induced loss of the potentials after a mean compression of 3 ± 0.7 mm. Conclusions: Neurophysiologic monitoring is possible in patients with acute SCI both above and below the lesion. The spinal cord located distal to the level of injury is much more susceptible to compression than that located proximally. This study suggests the importance of performing intraoperative neuromonitoring in paraplegic patients requiring surgery.
QF5 INFLAMMATORY CHARACTERISTICS AND COMPARISON OF RHBMP7 TO RHBMP2: IN VITRO AND IN VIVO RODENT MODELS
Myeong-Jae Yoo, Do-Yeon Kim, Jong-Hyun Ko, Kwang-Bok Lee, Jeffrey Wang Orthopedic Surgery, Jeonju, Korea (ROK/South Korea) Introduction: Recombinant human bone morphogenetic protein-2 (rhBMP-2) and rhBMP-7 (OP-1) are osteogenic agents that are widely used in orthopaedics including some off-label applications in cervical spine surgery. Recently, concern has been raised because of reports of inflammatory swelling of the soft tissue of the neck following the use of rhBMP-2. We have developed an animal model to quantitate this phenomenon and have previously reported on the inflammatory reaction to rhBMP-2. In this study we extend our previous work and compare our results for rhBMP-2 with those for rhBMP-7. Methods: Recombinant human BMP-7 was absorbed into absorbable collagen sponges and different amounts were implanted either subcutaneously (SC) or intramuscularly (IM) into the backs of rats. Using MRI and MIPAV software, we measured the degree of soft tissue edema at 3 h and at 2, 4, and 7 days postoperatively. After sacrificing rats on day 7 the inflammatory zone and mass were measured and the tissue examined histologically. Results: Soft tissue edema after rhBMP-7 and rhBMP-2 implantation was dose-dependent and peaked at 3 h for the subcutaneous implants and at 2 days for the intramuscular implants. In general, rhBMP-7 was associated with a smaller soft tissue edema volume than was rhBMP-2 at each dose but the differences were statistically significant only at the highest dose and at some time points.
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Introduction: Most of the skeletal metastases caused by malignant diseases are localized in the spine. The refinement of treatment protocols for cancer patients has led to a steady improvement in the prognosis for many tumor histotypes, in terms of increased median survival from diagnosis. Because of the increased incidence of symptomatic spinal metastases, the relevance they have in the deterioration of the patient's quality of life and the need for a multidisciplinary approach, it is essential to have guidelines for the management and the best treatment of these patients. Materials and methods: From 1990 to 2012, 1177 patients with vertebral metastases were surgically treated by the same equipe. Among these cases we selected 677 patients treated from 2000 to 2010 in order to obtain a homogeneous series for the surgical treatment used. Finally, 257 of these 677 patients were divided according to the tumor histology (129 renal cell carcinomas, 67 lung adenocarcinomas, 72 breast cancers). The treatments were schematically divided into: palliative or decompression and stabilization (123 cases), debulking (103 cases) and en bloc resection (31 cases). The evaluation was carried out taking into account: the survival time, the rate of local recurrence and the neurological change (if any) before and after surgery.
Results: The survival rate at 2 and 5 years of follow-up was 47 % and 30 % for patients with renal carcinoma; 50 % and 28 % for patient with lung adenocarcinoma (11 cases excluded because of insufficient data; 90 % and 82 % for those with breast carcinoma). The rate of local recurrence was found to be significantly lower in the case of en bloc resection compared to debulking: 85 % without recurrence at 2 years and 75 % without recurrence at 5 years in the en bloc resection group; 49 % without recurrence at 2 years and 38 % without recurrence at 5 years in the debulking group. All patients experienced improvement or stationarity of the neurological status present before surgery. Discussion: The objectives to be pursued in the treatment of patients with vertebral metastases are: local control, maintenance or improvement of the neurological status and consequently the improvement of the quality of life. We compared the data obtained in this study with the epidemiological data available in the literature. The survival rate results to be comparable for all histological types taken into consideration.
QF8 SERUM INTERLEUKIN-6, HIGH SENSITIVE C-REACTIVE PROTEIN, TESTOSTERONE, GROWTH HORMONE AND CORTISOL LEVELS IN PATIENTS UNDERGOING LUMBAR SPINE FUSION
degenerative or isthmic spondylolisthesis. Levels of serum interleukin-6 (IL-6), high sensitive C-reactive protein (hsCRP), testosterone, growth hormone and cortisol levels were measured preoperatively and 1 day, 3 days, 6 and 12 weeks after surgery.
Results:
The mean Interleukin-6 serum level increased from 2,5 pg/ml at baseline to 93,8 pg/ml at first day after surgery (p \ 0,001) and thereafter decreased to 45,6 pg/ml at third day (p \ 0,001). The mean serum high sensitive C-reactive protein increased between preoperative and first postoperative day from 3,0 mg/L to 40,0 mg/L (p \ 0,001) and at third day to 163,0 mg/L (p \ 0,001). Both Interleukin-6 and high sensitive C-reactive protein serum level have normalized back to preoperative level within six weeks. Contrary to other hormones, the mean testosterone level decreased in males from 13,3 nmol/L at baseline to 4,4 nmol/L at first postoperative day (p \ 0,001) and at third day to 5,2 nmol/L (p \ 0,001). In females the corresponding changes were from 0,57 nmol/L at baseline to 0,52 nmol/L at first day (p [ 0,05) and to 0,27 nmol/L at third day (p \ 0,001). At six weeks follow-up the mean testosterone level of both males and females were normalized back to preoperative level. Postoperative changes in serum growth hormone levels were not statistically significant but the increase of mean cortisol 492,2 nmol/L to 546,4 nmol/L between baseline and six weeks was statistically significant (p \ 0,05). Conclusion: Spinal fusion surgery leads to acute systemic inflammation but inactivity and the absence of muscular activity sensitizes skeletal muscles to longer-term catabolic effects of cortisol. Background context: Mechanical loading plays a crucial role for the matrix turnover in the intervertebral disc (IVD) . In this study, we focused on gravitational force as one of the most fundamental mechanical loadings. To simulate reduced gravitational force (i.e. microgravity), and thus clinical situations with prolonged bed rest, we used a Round Positioning Machine (RPM). Purpose: The purpose of this study was to clarify the effect of simulated microgravity on human IVD cell proliferation, cell cycle progression and calcium channel expression. Study design/setting: In vitro cell culture study. Patient sample, inclusion period and follow-up: Human IVD cells were isolated from patients undergoing surgery due to degenerative disc disease or disc herniation. Methods: Expanded human IVD cells were exposed to microgravity in the RPM for up to 5 days at 37°C. In order to minimize shear effects, all flasks were completely filled with medium. Control groups were subjected to normal gravity by putting the flasks onto the stationary frame of the RPM (37°C) for the entire experimental period. Cells were harvested for analyses at 1, 3, and 5 days after continuous treatment. Manual cell counts were performed to determine cell proliferation in conjunction with trypan blue staining to assess cell viability (n = 6). Fluorescence Activated Cell Sorting (FACS) was performed for cell cycle analysis and real-time RT-PCR was used to detect changes in the expression of the mechanosensitive calcium channel TRPC1 (n = 6 each). Statistical analysis was performed by Wilcoxon's signed rank test, with a significance level of p \ 0.05. Results: The cell proliferation rate was significantly reduced in RPM treated cells compared to control cells at day 3 (48 % lower cell number) and day 5 (46 % lower cell number). Microgravity induced an accumulation of cells in the G2 phase at day 1, but no changes could be observed in TRPC1 expression at any time. Discussion: Simulated Microgravity by RPM accumulated human IVD cells in the G2 phase, and subsequently decreased their proliferation. These results may explain the detrimental effects on IVD tissue homeostasis under microgravity, e.g. during space flight, paraplegia or prolonged bed rest. Although no change in the expression of the mechanosensitive calcium channel TRPC1 was observed, calcium signaling may nonetheless be the underlying mechanism (as described for muscle cells) and will be investigated in more detail in the future.
QF9 THE EFFECTS OF SIMULATED MICROGRAVITY ON HUMAN INTERVERTEBRAL DISC CELLS

QF10 A NEW PREDICTIVE INDEX FOR BACK MUSCLE DEGENERATION AND SAGITTAL ALIGNMENT ASSOCIATED WITH AGING
Kazushi Takayama, Teruo Kita, Hiroaki Nakamura, Fumiaki Kanematsu, Toshiya Yasunami, Shigehiro Ikeda, Kohei Yamamoto, Hiroyuki Gotani, Hideki Sakanaka, Yoshiki Yamano
Seikeikai Hospital, Osaka, Japan
Introduction: It is widely accepted that maintaining both lumbar lordosis and paraspinal muscle function is important in the prevention of low back pain. However, age-related sarcopenia is becoming a common problem in aging societies. It has been reported that measurement of the morphology of the lumbar paraspinal muscles using MRI is an effective means of determination of atrophy and fat infiltration of muscle, though it is very cumbersome to perform. Our study therefore focused on the groove between the left and right lumbar paraspinal muscles to obtain a simple index for evaluating back muscle degeneration. We have already reported that the cross-sectional area (CSA) of a paraspinal muscle tends to decrease with age.
Our new index, referred to as the T-back value, strongly correlated with CSA of a paraspinal muscle (K. Takayama et al. Eurospine 2011) . The aim of this study was to determine the rate of occurrence of T-back values^0 and to evaluate the imaging features in patients showing these T-back values. Methods: A total of 704 patients who underwent an MRI of the lumbar spine at our hospital during 2010 were included in this study. Sagittal T2-weighted MRI was used to measure lumbar lordosis (L1-S1 angle). Axial T2-weighted MRI was used to measure CSA and fat infiltration of the paraspinal muscle at the intervertebral disc level from L1 to L5. To quantify the depth of the groove between the paraspinal muscles, our own image indicator, the T-back value, equal to the length of the bulge of the muscle to the attachment of the spinous process, was also measured. We then determined the rate of occurrence of T-back values^0 with age and evaluated the imaging features of them. Results: Of the 704 patients, 45 male (13 %) and 80 female (22 %) had T-back values^0, and their mean age was 68 years. The occurrence of T-back values^0 increased markedly in individuals over 60 years of age. Their mean lumbar lordosis was 19.5 degrees. CSA of the paraspinal muscle decreased and fat infiltration increased to a greater extent in elderly patients than in patients with good sagittal balance. Patients with T-back value^0 included young patients who exhibited decreased lumbar lordosis without degenerative changes and elderly patients with degenerative changes such as disc narrowing, focal kyphosis, and vertebral fractures. Introduction: A novel two-piece articulating ALIF device allows motion of the treated vertebral level for lordotic adjustments until a supplementary pedicle screw system rigidly fixes the level. A potential benefit is the reduction of bone-implant relative motion with a positive impact on fusion time and sagittal balance. The aim of the study is to compare the rigidity and bone-implant relative motion of segments treated with either a two-piece ALIF fusion device or a onepiece ALIF in a 360°setting. Methods: Seven lumbosacral (L3-S1) human cadaver specimens were tested (age 50-60) in a universal spine tester. The flexibility of the intact specimen, the specimens instrumented with a two-component ALIF (Statur Ò -L, FBC Device ApS, Denmark) and a one-piece ALIF (PezoTM-A, Ulrich, Germany), both supplemented with a pedicle screw system (tangoRSTM, Ulrich, Germany) were tested using pure moments of ±7.5 Nm in three principal motion directions. For assessment of the bone-implant interface, fluoroscopic images were captured during motion. Three-dimensional vertebral motion was measured using an optical motion capturing system (Vicon Mx, Vicon, UK). Paired t-tests were performed to determine statistical significance at a p \ 0.05 level. Results: Significantly less motion at the implant-endplate interface was found for the two-piece device (1.0°± 0.6°) in comparison to the one-piece ALIF (4.2°± 1.7°) in flexion/extension. No statistically significant differences in rigidity were found between the one and two-piece ALIF in the 360°setup (e.g., 3.5°± 1.9°for the one-piece and 4.2°± 1.8°for the two-piece ALIF in flexion/extension), while both configurations significantly reduced the range of motion compared to the intact condition (p \ 0.05). Discussion: The two-piece ALIF cage significantly reduced the relative motion at the bone-implant interface without compromising stability. Theoretically, this implant concept can reduce the risk of implant subsidence, improve fusion and establish better sagittal balance. They are all important factors in the process of improving longterm spinal fusion clinical outcomes.
QF12 EPIDEMIOLOGIC STUDY ON BACK PAIN IN RUNNERS
Iago Garreta Català, Federico Balagué Gea, Frederic Font Vila, Paloma Bustos Bedoya, David Pereira, Daniel Cuadras Pallejà, Lluis González Cañas Orthopaedic Surgery, Barcelona, Spain
Objectives: The objectives of this study are to determine the prevalence of back pain in runners and to assess the relationships between running and back pain. Patients and methods: In February 2012 all participants in a halfmarathon were invited to answer a survey. We obtained information from 771 of them including data on age, sex, BMI, years as a regular runner, kilometers run during the last week, last time they had to stop running because of back pain, training surface used, score in the last half marathon and subjective opinion of the effect of running on back pain. On all the participants, we conducted a descriptive analysis. On those who reported experiencing back pain, different variables were crossed with the effect of running on back pain. Finally, multivariate analysis was performed. Results: The age and sex profile of the 771 respondents was comparable to the profile of all the half marathon participants, thus we consider that the sample is representative. Of the 771 participants, 420 reported having had back pain (54.47 %). The subjective effect that running has on back pain was improving in 48.8 %, worsening in 27.4 % and no influence in the remaining 23.8 %. We crossed the subjective effect that running has on back pain with the other variables and we found association with age (p \ 0.001), gender (p = 0.045) and history of previous treatment (p = 0.001). In multivariate analysis, the variable age showed significant association with back pain, being older subjects those who reported improvement (p = 0.018). Conclusions: I. About half of the participants reported experiencing back pain. II. Most runners suffering back pain say that running has a beneficial effect, especially the older ones. III. The presentation of back pain in runners is not related to BMI, sex, score, mileage or training surface. IV. We find no grounds to advice against running in patients suffering back pain. An individual assessment is required.
QF13 MOTION PATH MEASUREMENT OF SEMI-CONSTRAINED AND UNCONSTRAINED TOTAL DISC REPLACEMENTS
Philip Hyde, John Fisher, Todd Stewart, Richard Hall Mechanical Engineering, Leeds, UK Introduction: The wear characteristics of metal-on-polyethylene total disc replacements (TDR) are sensitive to the amount of crossingpath motion at the polyethylene surface [1] . This study experimentally compared the path motion from physiologically relevant kinematic inputs using two TDR design rationales: semi-constrained and unconstrained (mobile core). Aim: Investigate motion paths at the bearing surface in terms of aspect ratio (AR) for a range of input motions. Method: Leeds six degree of freedom spine simulator. TDR devices were represented with purpose-designed motion track recording equipment using the same dimensions as real components. The input motions were as follows: 1) Standard ISO 18192-1 2) ISO + AP kinetics to the standard ISO (+170/-140 N for Semiconstrained disc, +2/-1.5 mm for the unconstrained) 3) A physiologically relevant kinematic input (based on 'normal cadence' in vivo data from a walking gait by Callaghan et al. [2] ). The motion paths were measured and the width and length used to create an 'aspect ratio', i.e. width divided by length (1 = perfect circle, \1 = ellipse, 0 = straight line). Results: Semi-constrained disc: The AR using the ISO cycle was 0.42. The addition of AP load gave a non-significant change to 0.45. The Callaghan input also resulted in an AR of 0.42. Unconstrained disc: The AR for the ISO cycle was 0.45 (superior surface) but was not measurable for the inferior surface (very limited motion). The addition of AP displacement decreased the aspect ratio significantly to 0.29 (superior surface) and changed to 0.28 for the inferior surface. The Callaghan AR was 0.46 for the superior surface. The ISO motions and Callaghan cycle both resulted in rotation of the mobile core and spiral motion tracks were recorded. Discussion: Addition of AP shear loading did not affect the semiconstrained device's AR, however, the unconstrained device was subject to significantly increased AP motions resulting in a reduced AR. Due to preferential motion at the superior surface, some inferior surface motion tracks were too small to be measured. Both length and width of motion paths of the ISO18192-1 test standard have been shown to be approximately equivalent to physiologically relevant input cycle data from in vivo measurement [2] . Rotational torques seem to drive a rotation of the mobile core and result in spiral motion paths. Introduction: We performed a cross-sectional study targeting a total of 43,630 pupils in Niigata City, Japan in 2005 to clarify the incidence of low back pain (LBP) in childhood and adolescence. Their point and lifetime prevalence of LBP increased as the grade level increased and extracurricular sports activities (ECSA) might have been a risk factor for LBP. As another contributor to LBP, we had paid attention to body mass index (BMI). The purpose of this study was to investigate successive change of their LBP prevalence and associations between LBP and ECSA or BMI. Methods: Tracking LBP reports of the youngest grade (4,597 pupils at the beginning) of the previous study over a six-year period (between the ages of 9 and 14 years), distributing anonymous questionnaires to them yearly. The severity of the LBP was graded into three levels (level 1: no limitation in any activity; level 2: necessary to refrain from participating in sports and physical activities, and level 3: necessary to be absent from school). The SPSS software program (version 14) for Windows was used to perform statistical analyses. In all the cases, significance was set at p \ 0.05. Results: In 2005, valid data were collected from 4,482 9-year-olds with a point prevalence of 2.4 % and a lifetime prevalence of 7.4 %, respectively. In subsequent five years, valid data were collected from 5, 255, 5,150, 5375, 5097 and 5,296 with point prevalence of 3.4, 4.8, 6.6, 8.8 and 8.7 % and lifetime prevalence of 11.8, 14.6, 17.6, 21.4 and 23.2 %, respectively. As for the severity of LBP with lifetime prevalence, level 1 accounted for 94.0 %, level 2 for 4.5 % and level 3 for 1.5 % in 2005, respectively. In subsequent five years, level 1 accounted for 92.5, 88.2, 86.7, 80.3 and 76.4 %, level 2 for 5.0, 8.6, 9.7, 15 .2 and 17.0 %, level 3 for 2.5, 3.3, 3.6, 4.5 and 6.6 %, respectively. Significant association was recognized between BMI and point prevalence of LBP (those who expressed LBP were heavier) in every grade (for every grade: p \ 0.05). Significant association was observed between ECSA and point prevalence of LBP when pupils were 11-year-olds (p = 0.001) and 14-year-olds (p \ 0.001). Discussion/conclusion: Similar to our previous cross-sectional study, the point and lifetime prevalence of LBP increased as the grade level increased in this longitudinal study. BMI may associate with LBP in childhood and adolescence. Introduction: Total lumbar disc replacement (TLDR) by a prosthesis is a surgical treatment option for discogenic back pain (DBP) after failed conservative treatments. We present the preliminary results at 12 months of the first international multicenter prospective observational study on a lumbar motion segment replacement (NCT01338493). Materials and methods: 134 patients, all presenting back pain with or without radiculopathy linked to a degenerative disc disease considered as pain source, were implanted with a TLDR in 11 international centers. 113 patients were available for the interim analysis at 12 months (mo). Indication setting, surgical technique, patient assessments and follow-up frequency were done according to every center's routine practice with follow-up visits occurring at 6 mo, 1 and 2 years. We are reporting on the reduction in the Oswestry Disability Index (ODI) versus baseline and on the changes in the Visual Analog Scale (VAS) scores for back and leg pain. Results: The mean age at baseline was 43 years, with 52 % females. DBP had been present for a median time of 15 mo. Previous lumbar surgeries were reported in 31 % of the patients, 6 out of 10 at the implanted level. The ODI score showed a statistically significant reduction from a pre-operative mean of 50.2 to 23.8 and 21.9 points at 6 and 12 mo, respectively (p \ 0.001). The VAS intensity score for back pain dropped from 7.0 to 3.1 and 2.9 (p \ 0.001) and for leg pain from 5.1 to 2.3 and 2.3 (p \ 0.001) at 6 and 12 mo, respectively. The adverse events (AE) up to 6 mo were as follows: Device-related 1; Access-related 27 (Neurological 12, Vascular 3, Visceral 4, Abdominal wall 8); Other 17. Between 6 and 12 mo post-operatively, 20 AE were reported in 19 patients. One patient died from ischemic stroke 3 weeks after surgery (not related to the implantation). No device explantation occurred during the first 12 mo of follow-up, however, one patient was explanted after 15 mo for granuloma. Conclusion: This prospective, observational study shows a statistically significant improvement in disability and pain scores at 6 and 12 mo follow-up in patients treated with a TLDR for degenerative lumbar disc disease. Longer-term follow-up and consideration of additional parameters will provide further insights as to the clinical benefit based on diagnostic and surgical data.
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Eur Spine J (2013) Trans-osseous decompression surgery is a new method to remove the cervical disc prolapse without complete discectomy or bony fusion in acute unilateral soft cervical disc prolapse. 100 patients were operated on, who were suffering from acute unilateral soft disc prolapse with radicular symptoms but showed no response to conservative treatment and no segmental instability or cord compression. Follow up period was 12 months. Pain scores such as Neck-disability index, Oswestry score and visual analog scale were improved markedly postoperatively (p \ 0.05). In conclusion, it appears to be effective for unilateral disc prolapse without instability. Study design: This prospective study includes 100 patients were operated from 2005 to 2010 in spine center at Zentralklinik Bad Berka (Germany). The indications were cervical soft disc herniation causing symptomatic root compression. A modified version of Oswestry Index and the Neck Disability Index (NDI) for neck and arm pain were recorded preoperatively as well as 3 months and 1 year postoperatively. Also the Visual Analog Scale (VAS) was recorded before and after the procedure. Results: Hospitalisation period ranged from 2-3 days and patients were mobilized the day of operation. Postoperatively, (98 %) showed complete recovery of neurological deficits. The change in all scores was statistically significant, (P \ 0.05). The one year postoperative functional radiographic assessment showed that there was no significant impairment of the stability of the operated segment according to the criteria of White and Panjabi. Complications: (2 %) suffered from recurrence of prolapse after 4 weeks, that was resolved after re-operation with the same method. There was neither dural-root sleeve injury nor any neurological deficit. There were no record of any infection or postoperative complications related to the approach. Since the bone cylinder is put back in situ and proved to be incorporated in the vertebral body successfully, there is no permanent lesion as a consequence of the approach. Conclusion: Lateral or Foraminal removal of disc prolapse through a bony channel proved to be possible and safe. Short term reduction of the mechanical strength of the vertebral body did not lead to any adverse side effect. Since no significant loss of disc height, kyphosis or segmental instability did occur, this minimal invasive procedure may be available additional option to the operative treatment of cervical disc prolapses.
QF17 KINEMATIC STUDY OF THE RELATION BETWEEN THE INSTANTANEOUS CENTER OF ROTATION AND DEGENERATIVE CHANGES IN THE CERVICAL INTERVERTEBRAL DISC
Baoge Liu
Orthopedic surgery, Beijing, China
Introduction: The kinematic properties of the currently available prostheses differ. Therefore, understanding cervical kinematics is fundamental for improving clinical treatment, and designing disc prostheses. The instantaneous center of rotation (ICR) has been a major parameter used to depict the quality of vertebral motion. As far as we know, no studies have defined the variation of the ICR following cervical disc degeneration. Purpose: To locate data of the instantaneous centre of rotation (ICR) for cervical spine at various ages and investigate age-related changes. We evaluated the impact of cervical disc degeneration on the ICR using a quantitatively scoring system based on plain radiography. Methods: Flexion, extension, and neutral lateral radiographs were obtained from 680 asymptomatic subjects (363 men, 317 women; ages 20-79 years) divided into six 10-year age groups. The ICRs from C3/C4 to C6/C7 were determined from the radiographs using MIMICS software. A scoring system for cervical disc degeneration based on lateral radiographs, which was developed by one of authors, were used to quantitatively assess degeneration of cervical intervertebral discs. All subjects were analyzed by three independent raters. The interrater reliability were calculated using the Intra-class correlation coefficients(ICC) demonstrating excellent (ICC = 0.86, 0.75-0.93). ICRs were compared among groups to analyze age-related changes and the relation between degenerative changes and ICR location.
Results: In asymptomatic subjects, the ICR was located approximately at the superior half of the lower vertebral body height and the posterior half of its width. There were significant differences in the Y coordinate of the ICR among age groups (P \ 0.05). Post hoc tests suggested that the Y-ICR demonstrated the greatest difference at C5/ C6 in the 50 + year groups (P \ 0.05). Degenerative changes produced more anterosuperior translation of the ICR. In moderately or severely degenerated segments, the ICR location change reached statistical significance (P \ 0.05). As for the possible correlation of degenerative changes with height loss, anterior osteophytes, and endplate sclerosis, the multiple linear regression analysis confirmed that only height loss of disc space was significantly associated with changes in the Y-ICR (coefficient = 0.349, 95 % confidence interval = 0.200-0.498; P \ 0.001).
Conclusions: Baseline data for Chinese cervical spine ICRs were established, including age-related changes and the kinematic effects of degenerative change on the ICR. This study suggested that the optimal artificial disc prosthesis should reproduce the ''natural'' kinematic behavior instead of ''normal'' kinematic behavior at the treated and surrounding levels due to physiologic aging and normal degenerative changes.
QF18 A COMPARISON OF THE EFFECT OF AGING ON THE PRESENTATION AND MANAGEMENT OF ACUTE FRACTURES OF THE CERVICAL SPINE
Osa Emohare, Alison Dittmer, Robert Morgan, Julie Switzer Department of Orthopaedics, St Paul, USA Introduction: There has been an exponential increase in surgical procedures performed on the cervical spine over the last 20 years. This increase also correlates with a large demographic shift in the US population, such that older patients comprise an increasingly large proportion of the population. The process of aging is itself associated with a range of physiological changes which can impact both form and function in the spine. The purpose of this study is to comparatively outline the effect of age on the patterns, management and outcomes of acute spine fractures. . Fusion was observed in 25 (78.1 %) of the patients whereas 7 patients (21.9 %) were found to have nonunion. The mean BMD of the patients with fusion and with nonunion was 0.973 ± 0.168 g/cm 2 and 0.665 ± 0.134 g/cm 2 , respectively. The mean BMD of patients with ''fusion'') was significantly greater than those with ''nonunion'') (P = 0.038). The mean preoperative NDI, SF-36, and VAS score of the patients was 44.1 ± 2.8, 46.3 ± 10.8, and 8.4 ± 2.5, respectively. The mean postoperative NDI, SF-36, and VAS score of the patients was 12.7 ± 4.1, 74.5 ± 12.5, and 1.2 ± 0.6, respectively in the fusion group and 17.9 ± 2.1, 63.6 ± 3.7, and 2.3 ± 1.1, respectively in the nonunion group. All patients significantly improved functionally (p \ 0.05), however, the mean functional improvement was significantly higher in the fusion group (p = 0.027). No significant relation was found between the BMD and functional improvement in both groups (p = 0.182 and p = 0.217). Conclusions: BMD affects fusion status in patients undergoing instrumented anterior cervical discectomy and fusion. In the presence of low BMD values, surgeons should make preoperative planning meticulously when performing instrumented ACDF. Objective: Cervical laminoplasty has been widely accepted as an effective surgical procedure for multisegmental cervical compression myelopathy. However, some problems remain yet to be solved, such as postoperative axial neck pain, loss of cervical lordosis, and segmental motor paralysis. We have previously reported that C3-6 laminoplasty preserving the muscle insertions into the C2 and C7 spinous processes can significantly decrease the frequencies of postoperative axial neck pain and kyphotic deformity in the short-term. However, no prospective study has reported long-term outcomes of C3-6 laminoplasty. The purpose of this prospective study was to clarify long-term clinical and radiological outcomes after C3-6 laminoplasty for cervical spondylotic myelopathy (CSM). Methods: Subjects comprised 20 patients with CSM who underwent C3-6 open-door laminoplasty preserving all bilateral muscles attached to the C2 and C7 spinous processes and were followed for 8-10 years. Clinical and radiological data were prospectively collected. Neurological status was assessed using Japanese Orthopaedic Association (JOA) score. Axial neck pain was graded as severe, moderate or mild. Sagittal alignment of the cervical spine was assessed by comparing serial lateral radiographs. Results: Mean JOA score improved significantly from 11.7 before surgery to 15.2 at the time of maximum recovery (at 1 year postoperatively, a mean recovery rate = 71.7 %), declining slightly to 14.9 by final follow-up (a mean recovery rate = 67.1 %). Late deterioration developed in 8 patients, but was unrelated to the cervical spine in each case. Causes of late deterioration were as follows: lumbar spinal canal stenosis in 4 patients; osteoarthritis of the knee in 2; carpal tunnel syndrome in 1; and stress urinary incontinence in 1. Axial neck pain persisted for 1 year postoperatively in 1 patient (5 %). As of final follow-up, no patient had complained of persisting axial neck pain. At final follow-up, sagittal alignment of the cervical spine was more lordotic than before surgery. Conclusions: Long-term outcomes of C3-6 laminoplasty preserving all bilateral muscles attached to the C2 and C7 spinous processes in patients with CSM were satisfactory. Frequencies of persistent axial neck pain and loss of cervical lordosis after surgery remained significantly decreased for C 8 years postoperatively. Introduction/aim: To determine long-term results of a porous tantalum implant used without plating compared to autograft used with plating in anterior cervical discectomy and fusion (ACDF) for singlelevel disc disease with radiculopathy. Materials and methods: A prospective randomized controlled study was carried out from October 2003 to May 2005. Sixty-one patients were randomized to ACDF with the tantalum interbody implant or to autologous iliac bone graft and plating. Fusion rate and segmental height and alignment were blindly assessed. Clinical status was evaluated using pain Visual Analogue Scale, the Neck Disability Index, the Zung Depression Scale and patient's subjective satisfaction. Complications and operative parameters were recorded. A costeffectiveness analysis was also conducted. Results: With an endpoint of 5 years, radiologic and clinical outcomes were similar for both treatments without significant difference. The safety of fusion with tantalum implant was obvious. Complication rate was considerably higher for the autologous graft plus plating procedure. 82.1 % of patients treated with tantalum and 69.7 % of patients treated with autograft and plate reported satisfaction at 5 years. Savings of 1473 € per patient per year were found when using a porous tantalum implant. Discussion: Few long-term studies of ACDF implants are available in the literature. It is necessary to examine potential cost differences between porous tantalum implants and conventional treatment. Avoiding the inconveniences of autologous graft harvesting has considerable advantages, such as reduction in surgical time, blood loss, and postoperative pain. The porous tantalum implant is a good alternative for cervical interbody fusion. Conclusion: Although, in terms of fusion rates and 5-year clinical and radiologic outcome, the efficacy of the porous tantalum implant without plating was equivalent to that of autologous graft with anterior plating, the tantalum implant technique was safer and less costly.
QF24
QF25 EVALUATION OF EFFICACY AND SAFETY OF SPINAL NAVIGATION IN CERVICAL PEDICLE SCREW INSERTION: NEVER ELIMINATE POTENTIAL DEFICITS IN SURGICAL SKILLS
Tokumi Kanemura, Akiyuki Matsumoto, Hidetoshi Yamaguchi, Yoshimoto Ishikawa, Kotaro Satake, Hiroki Matsui, Tomohiro Matsumoto, Akio Muramoto, Zenya Ito, Shiro Imagama Konan Kosei Hospital. Spine Center, Konan, Japan
Objective: Computer-assisted surgery has been effective in improving cervical pedicle screw (CPS) insertion accuracy. However, it is uncertain whether spinal navigation necessarily ensures safe and accurate procedures for CPS insertion with any level of surgical skill. We investigated whether spinal navigation could eliminate the effects of potential deficits in surgical skill for CPS insertion. Methods: Intraoperative 3D image navigation with the O-arm system was used to insert a total of 550 CPSs in 97 patients with cervical spinal disease. Surgeons were divided into the following 3 groups based on their past CPS insertion experience: those who had inserted C200 CPSs (group Ad, 2 surgeons), those who had inserted C50 but \200 CPSs (group Mi, 5 surgeons), and those who had inserted \50 (group Be, 6 surgeons). The accuracy of CPS insertion was evaluated using postoperative CT images according to the definition by Neo: Grade 0, no perforation; Grade 1, perforations \2 mm; Grade 2, perforations C2 mm but \4 mm; and Grade 3, perforations C4 mm. Results: In group Ad, following were the perforation rates for each grade: Grade 0, 92.5 %; Grade 1, 6 %; Grade 2, 1.5 %; and Grade 3, 0 %. In group Mi, following were the perforation rates: Grade 0, 81 %; Grade 1, 13.1 %; Grade 2, 5.9 %; and Grade 3, 0 %. In group Be, following were the perforation rates: Grade 0, 74.6 %; Grade 1, 12.7 %; Grade 2, 11.3 %; and Grade 3, 1.4 %. The perforation rates were higher in the Be group than the Mi group; moreover, these rates were higher in the Mi group than the Ad group (p \ 0.01). Conclusions: For experts, CPS insertion using spinal navigation provided higher reliability and accuracy. In addition, the surgeons with intermediate skills could avoid complete malposition of CPS. However, with regard to Grades 1 and 2, the perforation rates of the surgeons with intermediate skills were approximately twice than those of the experts; therefore, even with the use of spinal navigation, the surgical reliability and accuracy of CPS insertion of the surgeons with intermediate skills could not match those of the experts. Furthermore, for the surgeons with little experience, spinal navigation did not improve the accuracy of CPS insertion. Thus, we should consider using spinal navigation for CPS insertion with the understanding that spinal navigation only increases the safety of CPS insertion with increasing levels of surgical skills and can never eliminate potential deficits in surgical skills.
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Eur Spine J (2013) Results: The operation was completed successfully in 66 cases. There were significant differences in operation time and blood loss between the two groups (P \ 0.05). All patients were followed-up for an average of 49 months, and showed improvement in clinical symptoms. At the final follow-up, the JOA score was significantly better as compared with pre-operation (P \ 0.05), with an average of 13.5. The postoperative improvement rate was an average of 88.2 % and the VAS score was an average of 1.9; both results were significant, as compared with preoperative results (P \ 0.05). Bone fusion was achieved by 6 months after operation. No screw loosening, shifting, breakage or atlantoaxial instability was observed. Six patients with atlas lateral mass screw placement had burst bleeding of C1-2 venous plexus during surgery. Five patients had immediate pain and numbness at the occipitocervical region. Conclusions Atlas trans-posterior arch lateral mass screw fixation is less invasive, simple, has few complications and offers good fixation results for atlantoaxial instability.
QF27 NONRECURRENT INFERIOR LARYNGEAL NERVE IS A RISK FACTOR FOR THE LARYNGEAL NERVE INJURY DURING CERVICAL SPINE SURGERY WITH RIGHT-SIDED ANTERIOR APPROACH
Yuichiro Abe, Shigenobu Sato, Hiroyuki Yasuda Eniwa Hospital, Eniwa, Japan Nonrecurrent inferior laryngeal nerve (NRLN) is an anomaly of recurrent inferior laryngeal nerve (RLN) on the right side associated with the absence of the brachiocephalic artery, and is widely recognized as a risk factor for nerve injury during thyroid surgery. There are, however, few reports describing the risk of nerve injury in the right-side anterior cervical spine surgery associated with NRLN. The objective of this study is to investigate the frequency of NRLN using three different imaging modalities and to investigate the usefulness of sagittal MRI scans for preoperative prediction of NRLN. Materials and methods: NRLN features a combined vascular anomaly, the absence of the brachiocephalic trunk and the presence of an aberrant right subclavian artery (ARSA). Therefore NRLN is accurately predicted by identifying the ARSA. ARSA originates directly from the aortic arch just below the left subclavian artery and crosses the mediastinum with a retroesophageal course. A total of 1671 patients were enrolled in the current study. Patients were divided into three groups according to the imaging methods: Group CT (as a control group), 632 patients who had chest 3D-CT scans taken from 2005 to 2012; Group S, 504 patients who underwent cervical spine surgery and had sagittal MRI scans taken preoperatively from 2005 to 2012; and Group T, 535 patients who underwent thyroid surgery and preoperative esophagography from 1986 to 1998. Results: In all cases in Group CT, ARSA was observed in 5 patients (0.79 %). In Group S, the retro esophageal area in the mediastinum were clearly observed in sagittal MRI images in all cases, and ARSA was observed in 4 patients (0.79 %). Esophagography showed that 3 patients had ARSA in the Group T (0.56 %). NRLN were identified intraoperatively in all the 3 ARSA patients in the Group T. NRLN arose directly from the vagus nerve and reaches the larynx with a transversal course at C6 cervical level in these cases.
Conclusions:
The frequency of NRLN of 0.79 % was not so rare and NRLN was could be a risk factor for laryngeal nerve injury during right-sided anterior cervical surgery. 
QF29 REVERSAL OF BARBER CHAIR AND POISSON'S EFFECTS IN ACCORDANCE WITH MYELOPATHIC CORD DECOMPRESSION OUTCOME
Marin Stancic
Department of Neurosurgery, Zagreb, Croatia
Object: Stretch force generated within the compressed spinal cord is important factor in the pathogenesis of cervical spondylotic myelopathy (CSM). Increase in length with consequent lateral contraction is known as Poisson's effect. The dynamic lengthening of the cervical cord in the barber chair position is magnified over kyphotic deformity. Authors hypothesized that measurement of spinal cord shortening and lack of anterior cord friction in the barber chair position on kinematic MR may reflect outcome. Methods: From September 1, 1997 to August 31, 2012 a total of 104 patients, 65 male and 39 female, with CSM Ranawat grade III were surgically treated. Four surgical techniques were used: anterior cervical discectomy and fusion (ACDF), anterior cervical corpectomies and fusion (ACCF), cervical laminectomy (CL), and expansile cervical laminoplasty (ECL). Modified Japanese Orthopedic Association (mJOA) scale and walking test (WT) were used for clinical outcome, and shortening index (SI) and cord anterior contact in flexion (aCF) on kinematic MR. Results: The best clinical outcome according to mJOA was obtained in the ACCF (4.0 ± 1.37; p \ 0.001) and ECL (3.57 ± 1.16; p \ 0.001) groups. The greatest decrease in WT-steps and WT-time was recorded in the ECL (35.30 ± 10.22 steps, 44.96 ± 14.6 s) and ACCF (29.09 ± 16.89 steps and 26.8 ± 16.62 s) groups. Superior clinical recoveries in the ECL and ACCF groups were followed by the greatest SI 1.7 ± 1.1 and 0.61 ± 0.38 and the lowest aCF 0/23 and 2/35, respectively. Conclusion: CSM decompression should reverse the barber chair and Poisson's effects in order to secure optimal possible neurological recovery.
QF30 CERVICAL SPONDYLOTIC MYELOPATHY: A CORRELATION BETWEEN NEUROIMAGING AND CLINICAL FINDINGS BEFORE AND AFTER DECOMPRESSIVE SURGERY
Marat Iusupov, Yury Shulev, Alexander Trashin Neurosurgery, Saint-Petersburg, Russia
Background: T2 high signal intensity zone has been described in cervical spondylotic myelopathy. Clinical significance and pathophysiology are not clear. Correlation of MRI findings and clinical presentation after surgery is also not clear.
Objective: The aim of this study was to investigate the correlation between neuroimaging data and clinical findings for cervical spondylotic myelopathy patients. Materials and methods: This is a study of 93 consecutive patients with CSM were underwent three types of decompressive surgery in the time period 1999-2011. The mean age was 49.5 years (range 24-75 years). Minimal follow-up period was 1 year. Surgical patients were divided in three groups according to the type of decompression. Anterior cervical decompression and fusion (ACDF) was performed in 22, transforaminal decompression (TFD) in 31 and ACDF conjoined with foraminal decompression (ACDF + FD) in 40 of the patients. Subjects were evaluated by using European myelopathy score (EMS), visual analogue scale for neck pain, Neck disability index (NDI), cervical spine MRI for T2 high signal intensity zone (HSIZ) and degree of spinal cord compression evaluation.
Results: High signal intensity zone was detected on MRI in 28 patients (30,1 %), all of them had different degree of spinal cord compression. There was no significant correlation between HSIZ detection and degree of spinal cord compression. We found a statistically significant association p \ 0,05) between extended (multilevel) HSIZ and myelopathic syndrome severity (R = +0,42).
As for clinical manifestation of myelopathic syndrome, assessed with EMS there was no differences in groups TFD and ACDF + FD operations. Clinical outcome with improved EMS was significantly better score in both groups TFD and ACDF + FD than in ACDF group. Conclusions: High signal intensity zone existence in cervical spine cord does not correlate with myelopathic syndrome severity. Efficient diagnostic algorithm and preoperative planning provided the differentiated approach at surgical management of cervical spondylotic myelopathy.
QF31 SEGMENTAL SELF GROWING ROD CONSTRUCTS FOR THE MANAGEMENT OF EARLY ONSET NEUROMUSCULAR SCOLIOSIS
Hossein Mehdian, Georgios Arealis, Sherief Elsayed, Nasir Quraishi
Centre for Spinal studies and Surgery, Queens Medical Centre, NOTTINGHAM, UK
S696 Eur Spine J (2013) 22 (Suppl 5):S685-S719
Introduction: Surgical treatment options for Early Onset Neuromuscular Scoliosis (EONMS) include spinal fusion versus growth sparing techniques, early treatment of progressive curves without fusion is important to improve respiratory and visceral development and to normalize spinal growth as much as possible. The purpose of our study is to evaluate the structural effectiveness, degree of correction, spinal growth and complications with the use of Segmental Self Growing Rod Constructs in Early Onset Neuromuscular Scoliosis.
Methods:
We reviewed all medical notes and radiographs for all patients with EONMS treated with SGRs during a 12 year study period (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) . Mean follow-up 3.2 years (2-12). Instrumentation was extended from T2 to the pelvis in all patients. The mean hospital stay was 9 days (7-11 days). The earlier six cases were treated with self-growing H-Bars and the subsequent ten patients were treated with a 4 rod SGR construct.
Results: The median preoperative scoliosis angle was 70.5o (range 40o -110o) and the median scoliosis at final follow up was 16.5o (range 7o -41o). The correction at final follow up was statistically significant (p = 0.001). The median preoperative kyphosis was 76o (range 57o -98o) and at final follow up was 29o (range 22o -38o). This correction was also statistically significant (p = 0.001). ., p = 0.001) and the FVC was stable at 67 % (n = 10). The mean yearly growth of the spine was 1.15 cm (range 0.7 cm-2.5 cm). Complications included two losses of fixation requiring revision and one superficial wound infection. Conclusion: The chest area, scoliosis and kyphosis improved postoperatively and this was sustained over the follow up period. The spine continued to grow at an yearly mean of 1.15 cm. The Segmental Self Growing Rod Construct is a powerful, definitive technique for managing EONMS without the morbidity of repetitive surgery, while maximising spinal growth and thoracic development.
QF32 GROWING SPINAL SYSTEMS AND EARLY ONSET DEFORMITIES: IS HYPERKYPHOSIS A CONTRAINDICATION?
Tiziana Greggi, Francesco Lolli, Francesco Vommaro, Kostantinos Martikos, Elena Maredi, Andrea Baioni, Stefano Giacomini Spine Surgery Division -Rizzoli Orthopaedic Institute, Bologna, Italy Background: Growing spinal systems are actually used for the treatment of early onset scoliosis. However, they are distraction based systems, so the hyperkyphosis is not considered as a correct indication. Aim of our study is to show if those systems can be effectively used in the treatment of spinal kyphotic deformities. Methods: We retrospectively reviewed 16 paediatric patients affected by kyphotic spinal deformity (minimum T3-T12 kyphosis: 60°) surgically treated with Growing Rod or VEPTR-like systems from 2006 to 2011. There were 8 males and 8 females, with a mean age of 7 years (range, 4 to 11). The aetiology was: idiopathic scoliosis (5 cases), kyphosis in Morquio disease (1) and in Pott disease (1), congenital scoliosis (3), trisomy 8 (1), Escobar syndrome (1), Prader Willi (1), spondylocostal dysplasia (1), arthrogryposis (2). Growing rod was implanted in 9 cases (always dual rod construct), VEPTR in 9 (always rib to spine construct). Pre-operative main thoracic scoliosis averaged 64°(range, 10°to 100°), lumbar scoliosis 55°and thoracic kyphosis 71°(60°to 90°), 67°in patients treated with growing rod and 77°for those treated with VEPTR. Results: Mean follow-up was 30 months (range, 18 to 67).
After the first surgery, thoracic kyphosis was corrected from a mean value of 71°(range, 60°to 90°) to 52°(21°to 80°) (p \ 0.05); in cases treated with growing rod, kyphosis was corrected from 67°to 44°(p \ 0.05), in cases treated with VEPTR from 77°to 60°( p \ 0.05). At final follow up, after 31 lengthening procedures, a loss of correction occurred on sagittal plane: thoracic kyphosis increased from 52°to 59°(p \ 0.05); in case of growing rod, from 44°to 50°( p \ 0.05), in case of VEPTR from 60°to 70°(p \ 0.05). 15 complications occurred in 8 patients, requiring revision surgery in 7 (4 cases of proximal junctional failure). Conclusions: Our results showed that growing spinal implants can be safely used in the treatment of kyphotic deformities. Due to distraction procedures, a loss of correction on sagittal plane is commonly observed at follow up. The final result is mostly related to kyphosis correction obtained during first surgery: growing rods, through cantilever manoeuvre, seem to grant a better sagittal plane restoration compared to VEPTR.
QF33 CASTING AND BRACING IS EFFECTIVE IN SEVERE INFANTILE AND JUVENILE IDIOPATHIC SCOLIOSIS
Janneke Schimmel, Lotte van Hessem, Marinus de Kleuver
Research, Nijmegen, Netherlands
Background: Progressive infantile and juvenile idiopathic scoliosis is rare, but can cause serious cardiopulmonary problems when not treated adequately. Ideally, treatment corrects the spine and the chest deformity, while allowing longitudinal growth of the spine and thereby normal lung development. Both conservative (casting and/or bracing) and surgical (growing rod systems) treatment modalities exist. However, there is no consensus regarding the optimal treatment of these patients. The high incidence and severity of complications associated with surgical techniques have resulted in a renewed interest in conservative treatment, but the results of conservative treatment are not known. Therefore, the purpose of this study was to describe the effects of casting and/or bracing in infantile and juvenile idiopathic scoliosis. Methods: Retrospectively, we evaluated 11 patients with infantile or juvenile idiopathic scoliosis under the age of 10 yrs, with a Cobb angle [25°, who started conservative treatment at our clinic between 2003 and 2010. Casting was applied according to the Elongation Derotation Flexion technique, followed by treatment with the Boston brace, Charleston brace, or custom made braces. Cobb angle and Rib Vertebra Angle Difference (RVAD) were measured on full spine radiographs and data regarding age, duration of treatment, and complications were collected from patient's charts. Results: Seven patients were treated with casting and bracing, while 4 patients were treated by bracing alone. Total median follow up is 68 months (range: 29-114). The median Cobb angle at the start of treatment was 37°(range: 27-66°) and median age was 63 months (range: 8-89). Ten patients had a 100 % chance of progression based on the RVAD and curve severity and type. Conservative treatment was successful in preventing surgery in 10 patients, with a median decrease of the Cobb angle of 42 % (range: 32-84 %) in 7 patients, and prevention of progression of the curve in 3 patients. One patient had an indication for surgery at the start of treatment, but we were able to delay this for 2.5 yrs now. There were no major complications from brace or cast. Conclusion: Casting and/or bracing was very effective in treating progressive infantile and juvenile idiopathic scoliosis and prevented high-risk surgery in almost all cases. Therefore, conservative treatment should be considered a valuable low risk treatment modality for progressive idiopathic infantile and juvenile scoliosis.
QF34 INTERNATIONAL GROWTH STANDARDS IN UK CHILDREN: ARE THEY SUITABLE FOR CHILDREN WITH SCOLIOSIS?
Anna Price, Adrian Gardner, Fiona Berryman, Delia Baker, Paul Pynsent Spine, Birmingham, UK Aims: 1. To ascertain which of the internationally published standards for height, weight and BMI are appropriate for children within the UK. 2. To determine the suitability of this standard for use as a clinical tool in assessing children with scoliosis. Background: Anthropometric measurements are used as standards for reference of individual growth. Adolescent idiopathic scoliosis is associated with the rapid growth of the adolescent growth spurt. The measurement of growth is a clinical tool in assessing the development of scoliosis. Worldwide there is wide variation in growth standards. Moves towards an international standard are supported by the Royal College of Paediatrics and Child Health. The commonly used international standards are the World Health Organisation (WHO) and Centers for Disease Control and Prevention (CDC). These standards do not include sitting height and are not applicable to those with other musculoskeletal pathology. Method: Over two years 241 measurements of height, weight and sitting height were taken from children without deformity to assess growth. Measurements were taken from 288 patients with adolescent idiopathic scoliosis over a year for comparison. Measurements for both groups were plotted on the standards for WHO (height and BMI) and CDC (height, weight and BMI). Statistical analysis was performed with R. Results: For children without spinal deformity 94.2 % of measurements of height and BMI lay between +2 and -2 standard deviations of the median for the WHO standards and 93.5 % between the 5 % and 95 % percentiles for CDC standards for height, weight and BMI. In those with scoliosis 96.5 % of measurements of height and BMI lay between +2 and -2 standard deviations of the median for the WHO standards and 94.1 % between the 5 % and 95 % percentiles for CDC standards for height, weight and BMI. There was no statistical difference seen using either standard for those with or without scoliosis. Conclusion: The WHO and CDC growth standards reflect the growth of a UK population with and without spinal deformity and can be used clinically to plot and follow trends in growth.
QF35 A PROSPECTIVE SINGLE CENTER STUDY OF SURGICAL CORRECTION OF ADOLESCENT IDIOPATHIC SCOLIOSIS-OUR RESULTS AND OUTCOME
Sriram Harish Srinivasan, Cheryl (2) Honeyman, Raman (2) Kalyan Orthopaedics and (2) South Tees Hospital NHS Trust, Leicester, UK Adolescent idiopathic scoliosis(AIS)with Cobb angle over 45°on radiographs which is progressive are treated by surgical correction. Advent of modern implants has led to good correction in all 3 dimensions with better fusion and cosmesis. We present our outcomes after surgical correction of AIS. Materials and Methods: This single center prospective study was done over a period of 12 months between 2011 and 2012 in a University hospital in England. 22 consecutive patients underwent posterior single stage correction with pedicle screw construct. All patients underwent standing whole spine postero-anterior and lateral radio-graphs during their follow up clinic appointments. SRS-30 questionnaire was completed preoperative and one year post-operatively. Results: Of the 22 patients who underwent surgical treatment 8 were Right thoracic, 12 were double major, 2 were thoraco-lumbar curves. Their age at surgery varied between 13-16 years (mean 14.8).There was a gender preponderance female over Male in a ratio 20:2. Cobb angle improved from pre-operation range 46-90°(mean 63°) to postoperation range 3-35°,(mean 12°). There was a mean difference of reduction of coronal balance and sagittal balance 17 mm and 11 mm respectively. Increase in height of the patient following the operation was 1.5-7.5 cms (mean 4 cms).Analysis of pre-operation and 1 year post-operation questionnaires showed improvement in all 5 domains function/activity-pre-operation mean 3.8/5, post-operation 4/5 painpre-operation mean 3.5/5, post-operation 5/5 self-image pre-operation mean 2.4/5, post-operation 4/5 Mental health pre-operation mean 3.2/ 5, post-operation 4.3/5 Satisfaction with treatment pre-operation mean 3.6/5, post-operation 4.7/5 respectively. Length of hospital stay was 5-8 days (mean 5.9).We had no major complications and all our patients returned to school within 6 weeks.
QF36 POSTERIOR VERTEBRAL COLUMN RESECTION (PVCR) IN CONGENITAL THORACIC LORDOSCOLIOSIS
Meric Enercan, Cagatay Ozturk, Mehmet Fethi Ceylan, Alaa Zakout, Gurkan Gumussuyu, Tunay Sanli, Ahmet Alanay, Azmi Hamzaoglu Istanbul Spine Center, Istanbul, Turkey Introduction: Congenital thoracic lordosis(CTL) or lordoscoliosis(LS) are rare deformities which causes severe cardiopulmonary problems in early ages. In our practice we perform PVCR for treatment of these rare deformities. The aim of this retrospective study was to evaluate the results of PVCR in treatment of CTL or LS. Methods: 9 patients (8M, 1F), at mean age of 11 years (4-20) with minimum 2 years follow-up were included. The surgical technique included segmenter pedicle screw fixation with long-arms for the apical and adjacent segments on concave side. Osteotomy was performed at the apex level starting from the concave side. After completion of resection, an over-kyphotic rod was placed for the first attempt of correction while a short temporary rod on convex side secured and avoided any translation. As tap screws were driven sequentially it pulled vertebral bodies backwards to the precontoured rod to create thoracal kyphosis. Over-kyphotic rod changed gradually to gain more kyphosis and in situ benders were used for additional kyphotic effect in the final attempt. Preop and postop standing AP and lateral X-rays were measured for Cobb angles, sagittal parameters and diameter of thoracic cage. Results: Average(av) follow-up was 46.3 (24-88) months. Av preop thoracic lordosis of -14.3°(-24°-11°) was restored to thoracic kyphosis of 17.6°(8°-29°). Av preop Cobb angle of 38.4°(28°-67°) was corrected to 9.8°(5°-22°) with 77 % correction rate. Av. resection was 2.11 (1-4) levels. The improvement of AP diameter of thoracic cage was 31.3 % (22-41). The mean postop intensive care unit period was 1.3 (1-3) days and none of patients required prolonged respiratory
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Eur Spine J (2013) The interval traction element comprised fitting a halo and inserting bilateral trans-metaphyseal femoral pins, under general anaesthesia during the anterior surgery. The patients were then transferred to a modified Stryker TM bed. Traction was applied in serial amounts up to a maximum of 50 % bodyweight (25 % through the halo and 12.5 % each leg). Records were reviewed to determine safety and complication issues. Radiological measurements were performed to quantify pre-operative curve size, post-release pre traction curve size, post traction curve size and final post instrumentation correction. Results: There were no safety issues with regards to halo or femoral pin placement, traction displacement, neurological injury or pin site infection. One patient was unable to tolerate the traction apparatus requiring early removal. Average pre operative curve was 99.5°(range 86°-118°). Mean post release pre traction curve was 73.8°(range 54°-105°). Average curve following maximal traction was 56.2°(range 35°-80°). Mean percentage reduction in curve magnitude following maximal traction was 56 %. Average final curve magnitude following definitive posterior instrumentation and fusion was 33.6°(range 15°-75°) degrees. No significant complications occurred (neurological deficit or pin site infection). The average final curve correction was 66 %. Conclusion: Anterior spinal release, interval halo-femoral traction and staged posterior spinal instrumentation and fusion offers a safe and reliable addition to the surgical correction of severe rigid scoliosis.
QF38 CORRELATION ANALYSIS BETWEEN DIGITAL PHOTOGRAPHY MEASUREMENT OF TRUNK DEFORMITY AND RADIOLOGICAL MEASUREMENT IN PATIENTS WITH IDIOPATHIC SCOLIOSIS
Antonia Matamalas, Elisabetta D 0 Agata, Ferran Pellise, Juan Bago, Enric Caceres Orthopaedic Surgery, Barcelona, Spain Introduction: It has been suggested that some measures of trunk deformity obtained in digital photography may be useful in the assessment of trunk deformity. The correlations between these measures and radiographic indexes have not been fully analyzed. Study design: Concurrent validity between postural indexes obtained from digital photographs and radiographs. Objective: To assess the validity of a clinical assessment tool of the trunk deformity based on photographs as compared to radiological measurements. Methods: Front and back digital photographs of patients with idiopathic scoliosis (Cobb angle [25°) were obtained. Shoulder, armpit and waist angles, in addition to trunk asymmetry indexes, were calculated on front and back photographs with Surgimap software. Coronal Cobb angles and clavicle tilt were also calculated on AP radiographs. The Pearson correlation coefficients (r) were used to estimate concurrent validity between both methods. Results: 80 consecutive patients (68 females and 12 males) aged 12 to 40 years old (average 20.3 years old) were included. Mean Cobb angle was 45.9°(range 25.1°to 77.2°). Waist height angle and Cobb angle, both in front and back photographs, were significantly correlated (r = 0.48 back/r = 0.29 front view). The correlation between shoulder and armpit height angles and radiographic clavicle tilt were -0.44 and -0.41 respectively. There was a correlation between right trapezium angle in front view and both Cobb angle (r = -0.22) and clavicle tilt (r = 0.38). No other statistical significant correlations between both methods were found, neither in asymmetry trunk indexes. Conclusion: Digital photography measurement of waist height is useful to assess trunk deformity in idiopathic scoliosis due to a good correlation with Cobb angle. Right trapezium angle can be a clinical measure of shoulder imbalance. Asymmetry trunk indexes are not correlated with radiological measures.
QF39 DOES THE INCREASED STIFFNESS OF COBALT CHROME ALLOY RODS LEAD TO SIGNIFICANTLY BETTER CORRECTION COMPARED TO TITANIUM ALLOY RODS IN ADOLESCENT IDIOPATHIC SCOLIOSIS?
Andrew Miller, Sean Grannum, John Hutchinson, Ian Nelson Spinal Surgery, Frenchay Hospital, Bristol, UK Aim: To evaluate the effectiveness of cobalt chrome(CoCr) versus titanium(Ti) rods in the correction of adolescent idiopathic scoliosis. Method: We undertook a retrospective database review of 100 consecutive AIS patients having undergone surgical correction by the 2 senior authors, together with radiographic review. Curves were classified according to the Lenke classification. Radiographs reviewed included pre operative wholespine standing PA and lateral, lateral bending, fulcrum bending and forced traction. radiographs. Postoperative radiographs included wholespine standing PA and lateral radiographs. Parameters measured included the magnitude of the proximal thoracic, main thoracic, thoraco-lumbar and lumbar curves. Sagittal parameters measured included the T5-12 kyphosis, lumbar lordosis and C7 plumbline. Results: 13 patients were excluded due to incomplete data. There were 20 males and 67 females with a mean age of 15 years (range 10-20 years). Dual CoCr rods were used in 38 constructs, titanium alloy only in 45 patients and hybrid construct in 4 patients. Mean coronal correction rate achieved was 63 % (95 % CI 0.59-0.66).
Coronal correction rates did not differ significantly between the 2 implant types (p-0.57) or between the 2 senior authors (p-0.24). In those patients who were normally kyphotic (T5-T12) those in the CoCr group were significantly more likely to remain normally kyphotic postoperatively than the Ti group(p-0.005). In those who were hypo-kyphotic pre-operatively, CoCr resulted in a highly significant proportion reaching normal kyphosis (p-0.033) relative to the Ti group (p-0.13). Conclusion: In those who are normally kyphotic prior to surgery use of CoCr implants results in a highly significant proportion maintaining this post-operatively and in those who are hypo-kyphotic beforehand, normal kyphosis is restored post-operatively in a significant proportion in CoCr relative to Ti. There is no significant difference in coronal plane correction achieved between the 2 implant types. Introduction: Spinal muscular atrophy (SMA) is a progressive hereditary disease affecting limb girdle and leading to inability to walk and stand independently. In all wheelchair bound patients the risk of developing spine deformity is 80-100 %. Deformity is progressive and with time leads to decrease of lung function, disables independent seating and diminishes the quality of life. No clear risk factors of curve progression are described. Aim of paper: The main aim of paper is to describe the natural course of spine deformity and define the risk factors of curve progression in non-walking patients with SMA types II and IIIa. Materials and methods: Material consists of 105 with SMA type II and IIIa followed for a mean period of 2 year prior to spine surgery. There were 66 patients with SMA II and 39 with SMA IIIa. Deformity was present earlier in SMA II group (5.0y vs. 7.0y). Clinical data was correlated with curve progression. Serial x-rays obtained from the preoperative period were examined to define the radiographic parameters that indicate curve progression. Following parameters were analysed: curve magnitude, AVT, coronal balance, pelvic tilt, L4 angle, and sagittal profile. Annual change of these parameters was evaluated. Results: Time span between becoming wheelchair bound and deformity onset was greater in SMA II group (3.8 y vs. 1.9 y; p = 0.01). The initial radiographic parameters did not differ between two groups, curve magnitude was on mean 84.5°and 90.0°. Annual curve progression was 11.2°and 14.9°. None of the clinical parameters (type of disease, age of deformity onset and other) did correlate with curve evolution. Following radiographic parameters did correlate: initial curve magnitude, initial pelvic tilt, L4 angle. First two were inversely related to curve progression while last one directly. Conclusion: Spine deformity in SMA patients is always progressive, clinical parameters do not correlate with the pace of progression. Patients with smaller curves and low pelvic tilt progressed more rapidly, while those with initial low L4 angle tended to progress slower. Observing these parameters in daily practice may aid in preventing deformity deterioration. Study design: Prospective study comparing the somatometric measurements of young males with normal spinal curves and with adolescent idiopathic scoliosis (AIS) with respect to the severity of AIS.
QF40 POSTURAL BALANCE IN ADOLESCENT IDIOPATHIC SCOLIOSIS DOES NOT IMPROVE AFTER CORRECTIVE POSTERIOR SPINAL FUSION
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Eur Spine J (2013) Introduction: Pyogenic spondylodiscitis (PS) is an uncommon but severe spinal infection. Rigid bracing with a thoracolumbosacral orthosis (TLSO) suffices in most cases in relieving pain, preventing deformity and neurological compromise. The length of time a patient should use a TLSO has not been determined. Since goals of immobilization are pain relief, prevention of deformity and neurological compromise, posterior percutaneous spinal instrumentation would theoretically fulfill the same goals as an internal brace with the advantage of early free mobilization, more comfort and faster recovery.
Methods: Retrospective cohort analysis on 27 patients diagnosed with PS who were offered to choose between 24/7 TLSO rigid bracing for 3 to 4 months and posterior percutaneous screw-rod instrumentation bridging the infection level followed by soft bracing for 4 weeks after surgery. All patients underwent antibiotic therapy accordingly. Fifteen patients chose conservative treatment, 12 patients chose surgical treatment. ESR, CRP, and CBC were measured at each follow-up visit. Segmental kyphosis was measured at diagnosis and at 9 months. VAS, SF-12, and EQ-5D questionnaires were recorded at each follow-up visit. Results: Complete healing was achieved in all patients, no difference was observed in healing time between the two groups. Instrumentation failure was not observed in any patient. Surgically treated patients had significantly lower VAS scores at 1 month (p \ 0.001) and 3 months (p \ 0.016) post-diagnosis. Although TLSO and surgically treated patients had similar trends toward fast recovery in both mental (MCS) and physical components (PCS) of SF-12 questionnaire, surgically treated patients showed steeper and statistically significative improvement at 1 month (p \ 0.001), 3 months (p \ 0.001), and 6 months (p \ 0.012) post-diagnosis. EQ-5D index was significantly higher in surgery patients at 1 month (p \ 0.001) and 3 months (p \ 0.001); no statistically significant differences were observed in segmental kyphosis between the two groups. Conclusion: Posterior percutaneous spinal instrumentation is a safe, feasible, and effective procedure in relieving pain, preventing deformity and neurological compromise in patients affected by noncomplicated lower thoracic or lumbar PS. Surgical stabilization was associated with faster recovery, lower pain scores, and improved quality of life compared with TLSO conservative treatment at 1 and 3 months after diagnosis. In recent years, because of the increasing proportion of elderly people in the population, the occurrence of pyogenic spondylitis among the elderly is no longer a rare phenomenon. By early detection and treatment we avoid the complications and need to surgical intervention.
QF47 ADJACENT SEGMENT INFECTION AFTER STERILE SPINAL SURGERY. A SERIES OF 23 CASES AND REVIEW OF LITERATURE
Staph. aureus remains the common causative organism. The low virulent organism can be accused in multimorbid patients.
QF49 SPINAL INSTABILITY NEOPLASTIC SCORE: AN ANALYSIS OF RELIABILITY AND VALIDITY IN RADIOLOGISTS
Jeremy Reynolds, Charles Fisher, Stefano Boriani, Peter P. Varga, Laurence Rhines, Norio Kawahara, Daryl Fourney, Michael Fehlings, Rowan Schouten, Ziya Gokaslan Orthopaedics, Vancouver, Canada Standardized recognition, notification, and referral patterns initiated by radiologists for tumor-related spinal instability are hampered by the lack of a valid and reliable classification system. Therefore, the Spinal Instability Neoplastic Score (SINS) was developed and an initial study in surgeons revealed a near-perfect inter-and intraobserver reliability. The next step was to assess SINS in other disciplines involved in the evaluation and care of patients with spinal neoplasms. This study aims to assess the inter-and intra-observer reliability and validity of SINS among radiologists. Thirty-seven radiologists and 11 spine surgeons from around the world independently assessed 30 de-identified metastatic spine tumors cases. Cases consisted of pre-operative Xrays and/or CT images, MR images, demographic data, clinical and histopathological information, and a pain description. Each case was assessed based on a 0-18 point scale which was simplified to three categories (3-point): stable (0-6), impending instability (7-12), and unstable (13-18). In addition, a binary indicator (2-point) of ''referral instability'') was used where conditions were classified either as stable (0-6) or requiring referral for surgical assessment (7-18). Radiologists evaluated the cases twice at 6-8 weeks apart, while the surgeons performed the evaluation once to determine the ''gold standard''). Inter-and intra-observer reliability were calculated (Kappa statistic) and translated into levels of agreement. For the inter-observer reliability among surgeons, there was substantial (0.65) and excellent (0.83) agreement for the 3-and 2-point scales, respectively. Among radiologists, the agreement was moderate (0.53) and substantial (0.76) for the 3-and 2-point scales, respectively. The intra-observer agreement among radiologists was substantial (0.69) and excellent (0.82) for the 3-and 2-point scales, respectively. The level of agreement between the gold standard and the radiologists was substantial (0.71) and excellent (0.89) for the 3-and 2-point scales, respectively. SINS results in a highly reliable and valid assessments tool for radiologists. It accurately differentiates between stable cases and cases where there is current or possible impending instability, and therefore can guide appropriate surgical referral patterns.
QF50 FACTORS AFFECTING THE POSTOPERATIVE SURVIVAL RATE IN PATIENTS WITH METASTATIC SPINAL TUMOR: 253 CONSECUTIVE PATIENTS SERIES
JongHo Park, ChongSuh Lee, SungSoo Chung, SeJun Park, KookHee Cho, KeunHo Lee, YangTae Kim Orthopedic surgery, Seoul, Korea (ROK/South Korea) Study design: Retrospective cohort review. Purpose: To evaluate the survival rate and to determine the factors affecting the survival rate after spinal surgery in patients with metastatic spinal tumor. Methods: Consecutive 253 patients underwent the surgery for the treatment of spinal metastases between October 1999 and April 2012, and they were all included for the current study. They consist of 155 males and 98 females with a mean age of 57.1 at the time of surgery. The overall survival rate was calculated using Kaplan-Meyer method. The survival rate was sub-analyzed according to the 6 components of revised Tokuhashi score using Kaplan-Meyer method. In each subanalysis, the log rank test was used to determine whether each component affects the survival rate significantly. Finally, Cox regression analysis was used to analyze the factors affecting the survival. Results: The lung cancer was the most frequent primary tumors (68 cases), followed by liver cancer (40 cases), kidney and colon cancers (24 cases respectively), breast cancer (17 cases), others cancers (24 cases). The overall mean survival time was 18 ± 2.4 months. Karnovsky performance scale, primary tumor type, and the degree of palsy was significantly associated with the survival time by KaplanMeyer analysis and log rank test. With these three factors (Karnovsky performance scale, primary tumor type, degree of palsy), cox regression analysis showed that only the primary tumor type and Karnovsky performance scale were significantly associated with the postoperative survival time (p \ 0.001, Exp(B) = 0.816; p = 0.017, Exp(B) = 0.720, respectively). Conclusions: Although the revised Tokuhashi score have six components predicting the survival time, the current study showed that only the primary tumor type and Karnovsky performance scale affected significantly the survival time. We think the current revised Tokuhashi score should require modification.
QF51 BONE LESIONS IN MULTIPLE MYELOMA; A DESCRIPTIVE STUDY USING INFORMATION FROM TOTAL BODY CT-SCANS
Anne Versteeg, Jorrit-Jan Verlaan, Monique Minnema, Cumhur Oner Department of Orthopaedics, Utrecht, Netherlands Introduction: Multiple Myeloma (MM) is a malignant proliferation of plasma cells residing in the bone marrow producing a monoclonal protein [1, 2] . This malignant proliferation interferes with normal bone metabolism causing osteolytic lesions predominantly in the axial skeleton [3] . Improvements in therapeutic options have led to longer survival of patients with MM [4]. Therefore; surgical interventions may become more important for the treatment of mechanically unstable lytic lesions. Knowledge about the distribution and characteristics of these lytic lesions is essential to improve supportive therapy. Recently the SINS classification was developed by the Spine Oncology Study Group to diagnose spinal instability in neoplastic disease [5] . As multiple myeloma should be considered as a distinct systemic malignancy instead of secondary metastasis, it is currently not known whether the SINS can be applied to assess instability in MM. Objective: To determine the incidence and distribution of lytic bone lesions in MM patients as assessed by examination of total body CT scans. The radiological parameters of the Spinal Instability Neoplastic Score (SINS) were applied to determine the potential instability of spinal lesions caused by MM. Methods: 102 Patients with proven MM were included for review, lytic lesions were identified on total body CT scans. Instability was calculated for the lesion with the potentially highest SINS score based on the CT imaging, using the five radiological components of the SINS. Results: Lytic lesions were absent in 23.5 % of the patients. In almost 90 % of the patients with lesions, lesions were observed in the spinal column. In 41 % of these patients the lesions were located in all four spinal regions (cervical/thoracic/lumbar/sacral), while the other patients had lesions in at least two spinal regions. The thoracolumbar junction displayed more frequently radiological signs of instability than the other levels. Thirty-nine patients had lesions with an instability score C7; seven of them eventually underwent surgical intervention. Conclusion: This is the first study describing skeletal lesions in MM patients using data from total body CT scans. In MM patients, a multitude of spinal lesions can be expected and a considerable number of these lesions may display features of instability. Further studies should define the cases that need surgical intervention to prevent disability due to pathological fractures in MM.
QF52 IMPLANTATION OF TUMOR TISSUE FROZEN BY LIQUID NITROGEN AFTER POSTERIOR DECOMPRESSION AND STABILIZATION FOR METASTATIC SPINAL TUMORS
Kazuya Shinmura, Hideki Murakami, Satoru Demura, Satoshi Kato, Katsuhito Yoshioka, Hiroyuki Hayashi, Takashi Ota, Noriaki Yokogawa, Xiang Fang, Hiroyuki Tsuchiya Department of Orthopaedic Surgery, Graduate School of Medical Sciences, Kanazawa University, Kanazawa city Ishikawa, Japan Introduction: The standard treatment for spinal cord compression caused by metastatic cancer is posterior decompression and stabilization. Surgery is performed as soon as possible, especially in cases with progressive paralysis, if conditions are favorable; however, such surgery is palliative at best. If the patient shows prolonged survival, local recurrence is a concern. Furthermore, antitumor immunity may be suppressed, and cancer progression might be promoted because of surgical stress. We developed a new technique of implanting a tumor frozen in liquid nitrogen after posterior decompression and stabilization, with the aim of enhancing antitumor immunity in order to prolong the survival period of the patient. In cryosurgery, antitumor immunity is activated after percutaneous cryoablation of tumors such as breast cancer, prostate cancer, and renal cell carcinoma. This study aims to evaluate the immunity-enhancing effect of implantation of a liquid nitrogen-treated tumor. Methods: We have performed 13 cases of implantation of liquid nitrogen frozen tumor tissue after posterior decompression and stabilization for metastatic spinal tumors since April 2011. After posterior decompression and stabilization, the tumor tissue was immersed in liquid nitrogen (-196°C) for 20 min. Then, the liquid nitrogen-treated tumor was implanted into the subcutaneous tissue of the axilla. To evaluate the immunity-enhancing effect, plasma cytokines (interferon [IFN]-c and interleukin [IL]-12) were analyzed before surgery and 1 month after surgery. IFN-c and IL-12, produced by immune system cells, induce an antitumor effect. Results: In 8 (65.2 %) of the 13 cases, plasma levels of IFN-c increased after surgery, and the mean rate of increase in IFN-c was
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Eur Spine J (2013) 22 (Suppl 5):S685-S719 387.6 %. Further, in 9 (69.2 %) of the 13 cases, plasma levels of IL-12 also increased. The mean rate of increase in IL-12 was 588.5 %. Tumor growth was not observed at the axilla in all cases. Discussion and conclusion: Recently, autologous cancer vaccine treatment, which involves the subcutaneous administration of an autologous treated tumor that induces the activation of cancer immunity, was investigated. Implantation of a liquid nitrogen-treated tumor enhanced antitumor immunity after surgery. This technique may provide systemic immunological enhancement. Further, the survival period might be prolonged due to the antitumor effect against disseminated tumor cells throughout the body. Introduction: In total spondylectomy, it is necessary to sacrifice and/or circumferentially detach the nerve roots. In our surgical method of upper thoracic total spondylectomy, while the T1 and upper nerve roots are preserved and those of T2 and lower are sacrificed, the postoperative deterioration of upper-extremity motor function is a matter of concern. In this study, we retrospectively examined the association between sacrifice of the T2 nerve roots and upper-extremity motor function in patients with upper thoracic total spondylectomy.
QF53 MOTOR FUNCTION OF UPPER-EXTREMITY AFTER SACRIFICE OF T2 NERVE ROOTS DURING UPPER THORACIC TOTAL SPONDYLECTOMY
Patients and methods:
We assessed 16 patients who underwent upper thoracic total spondylectomy with sacrifice of the bilateral T2 nerve roots. The patients included 10 men and 6 women with a mean age of 52.8 years (range, 26-71 years) at the time of surgery. Patients were divided into 3 groups: 3 patients without any processing of T1 and upper nerve roots (T2 group), 7 patients with circumferential detachment of T1 nerve roots (T1-2 group), and 6 patients with circumferential detachment of T1 and upper nerve roots (C-T2 group). The postoperative upperextremity motor function was compared between the groups. Using the Japanese orthopaedic association (JOA) scoring system for the evaluation of cervical myelopathy, the upper-extremity motor function assessment was performed at 4 weeks after surgery. The preoperative JOA score was 4 (normal) in all patients.
Results: Postoperative deterioration of upper-extremity motor function was observed in 9 of the 16 patients (56.3 %). Three of the 7 patients in the T1-2 group and all 6 patients in the C-T2 group showed deterioration of upper-extremity motor function, but there was no deterioration in the T2 group. Postoperative mean JOA score was 4.0 in the T2 group, 3.6 in the T1-2 group, and 1.5 in the C-T2 group; consequently, a significant deterioration was observed in C-T2 group. Discussion and conclusions: In recent studies, an anatomical relation between the T2 nerve root and brachial plexus has been noted, and it has been guessed that the T2 nerve root contributes to upper-extremity motor function. However, our results suggest that sacrifice of the T2 nerve roots alone does not result in significant upper-extremity motor dysfunction, and minimizing the detachment of the T1 and upper nerve roots can prevent postoperative upper-extremity motor dysfunction in upper thoracic total spondylectomy. A) The sensitivity of MR for diagnosing injury of each component of the PLC, determined by comparing the MR imaging findings with the surgical findings, ranged from 92.3 % (IL) to 100 % (LF). Specificity ranged from 52 % (FC) to 100 % (SL) ( Table) .
B) The sensitivity and specificity for the overall integrity of the complex in both groups (surgical/conservative) were 91 % and 100 %, respectively. Conclusion: Using the new diagnostic criteria for PLC injury with MR study, the category indeterminate can be eliminated. PLC incompetence is dictated by SL and/or LF injury. With the use of these criteria, the validity of MR (and especially specificity) for detecting PLC injury is increased with respect to recently published data.
QF56 RISK FACTORS AFFECTING PROGRESSIVE COLLAPSE OF ACUTE OSTEOPOROTIC SPINAL FRACTURE
Young-Hoon Kim, Kee-Yong Ha, Jang-Woon Kim
Orthopedic surgery, Seoul, Korea (ROK/South Korea)
Introduction: This study was designed to investigate the clinical and radiological risk factors related to progressive collapse of acute osteoporotic spinal fractures (OSF). Methods: In total, 100 patients with acute OSF were prospectively enrolled at a single institute. Five pathological fractures were excluded. Twelve patients dropped out of the study because of conversion to surgical treatment during follow-up. Eight patients were excluded as follow-up losses. Thus, 75 patients were analyzed. Clinical data and radiological data were recorded and analyzed. As a definition of progressive OSF, height loss C 15 %, kyphotic angle C 10°and the occurrence of an intravertebral cleft sign at the 6 month follow-up compared to the initial values were adopted. Correlation analysis and multiple logistic regression analyses were performed to elucidate the related clinical or radiological factors for progressive OSF.
Results: The occurrence of intravertebral cleft was not related to any significant differences in the clinical results, and was only related to the fracture level in the regression analysis. A C15 % increase in height loss and a C10°increase in kyphotic angle were related to worse clinical results. Mid-portion type fractures and involvement of the posterior wall were significant risk factors with relatively high odds ratios for progressive OSF under these criteria. Conclusion: During the 6-month follow-up of conservative treatment for acute OSF, mid-portion type fracture, involvement of the posterior wall and the thoracolumbar area were predictive factors with relatively high ORs for progressive collapse. These findings should be considered when treating patients with acute OSF. And more attention should be paid to patients with OSF and these risk factors during conservative management.
QF57 DOES PEDIGUARD (ELECTRICAL CONDUCTIVITY DEVICE) ASSIST WITH THE ACCURACY OF PEDICLE SCREW PLACEMENT IN THE THORACIC SPINE? A PROSPECTIVE RANDOMIZED STUDY
Patrick Tropiano, Benjamen Blondel
Orthopedics, Marseille, France
Introduction: Obtaining good intra-operative diagnostic images in the upper thoracic spine is extremely difficult due to factors such as the patient's anatomy and BMI. Pedicle screw placement has become the standard in advanced posterior fusion. Distorted and small bony anatomy can complicate instrumentation. The use of intra-operative radiation is often high and pedicle screw accuracy can drop with challenging morphologies and poor imaging. The aim of the study is to determine the relative effectiveness of the Electronic Conductivity device (ECD), for preparation of a thoracic pedicle; reducing pedicle screw breaches during thoracic pedicle screw (TPS) fixation of the spine in trauma or tumor surgical cases as well as the impact on intraoperative radiation exposure. Materials and methods: Our study is a prospective, randomized single-blinded study: 3 centers in France. We randomized a similar cohort of patients subjected to posterior spinal fusion including T1-T12. Demographics and surgical data were recorded. Low dose postoperative CT scans were used to assess screw placement accuracy. Results: Between April 2012 and March 2013, 25 patients (mean age 56 Y, 15 males, 10 females) were included in our institution: 98 TPS inserted in 13 patients with ECD and 96 inserted in 12 patients without ECD. 24 intra-operative pedicle breaches were detected before screw insertion: 9 with ECD, 15 without. 17 screws necessitated intraoperative repositioning, 5 in the ECD group and 12 in the group without ECD. No postoperative neurological complications related to screws implantation. Intra-operative radiation exposure, showed a decreased by 51 % (p = 0.056) for the TPS inserted with the ECD. There was no significant difference in terms of drilling time (p = 0.912). Among the 98 TPS inserted with ECD; 91 were clearly in the pedicle or with breach \2 mm, 4 with a breach between 2 and 4 mm, 2 medial and 2 lateral, 3 with a breach [4 mm all lateral. Conclusion: Usage of an ECD was advantageous during manual preparation for T1-T12 screws. Anticipation of pedicle breaches using a device that does not change the straightforward surgical pedicle screw tract preparation has shown to provide high accuracy rates, as well as a reduction of intra-operative radiation.
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Eur Spine J (2013) Methods: We performed a traditional microdiscectomy in all the patients using a standard protocol of antibiotic prophylaxis (singledose cefazolin or clindamycin in those patients with known penicillin allergy 30 min prior to skin incision). The disc material was divided into three samples: the first one was used for determination of universal PCR, while the second and third samples were processed for aerobic and anaerobic cultures respectively. Results: Nine samples (18 %) generated a weak signal in the DNA amplification process of the universal PCR, while all the samples were negative in the sequencing process. All the cultures, both aerobic and anaerobic were negative. Conclusions: We identified no bacterial colonization in all of the samples of resected disc material studied. As previously described, we also consider that sample contamination is the most probable cause for the presence of bacteria in lumbar disc cultures.
QF59 CAUTION! NATIONAL GUIDELINES
William Singleton, Tim Germon Department of Neurosurgery, Frenchay Hospital, Bristol, UK
Introduction: There is a current vogue for the use and publication of regional, national and international guidelines for the treatment of many conditions. The objectives are laudable, attempting to unify both diagnostic and management strategies, improve outcomes for patients and to reduce costs. However, ill considered guidelines may have unintended consequences. In 2009, the National Institute of Clinical Excellence in the UK published a guideline to try and rationalise the management of patients with the non-diagnosis of non-specific low back pain. By definition, specific diagnoses are excluded from the scope of the guideline, including lumbar radiculopathy. In order to ensure that patients with radicular pain are correctly identified the guidelines define radicular pain as: unilateral leg pain worse than the back pain, pain radiating to the foot or toes, numbness and paraesthesia in the same distribution, which is associated with motor neurological deficit). The implication is that patients not fulfilling these criteria do not have radicular pain and should not be investigated further. We sought to determine whether this definition represented that employed by spine surgeons.
Methods: A prospective cohort study of sequential patients admitted for primary surgery to decompress lumbar nerve roots in order to relieve pain over a 6 month period.
Results: 123 patients included were treated by 20 consultant surgeons. 100 % had both leg and back pain. Back pain was the worse symptom in 31 %. Only 36 % had pain that radiated to the foot or toes. Isolated sensory deficit was present in 30 %, and motor alone in 2 %. Combined sensorimotor deficit was present in 3 %. Only 1 patient (0.8 %) fulfilled the guideline definition. 78 % had improved pain at 3 months.
Conclusions:
These results show that the recent UK guidelines include a definition of radicular pain that is not used in clinical practice. If these guidelines were followed the large majority of patients with potentially treatable nerve root compression would not be referred for a surgical opinion and therefore denied the option of effective intervention. Physicians need to be vigilant in recognising that guidelines may be erroneous. Introduction: The function of the thyroid gland interweaves with bone metabolism; both hyperthyroidism and hypothyroidism can be associated with an increased fracture risk. Published rates of hypothyroidism vary, although the most recent study evaluating baseline levels in patients aged 65 or over found 15 % had subclinical and 1.6 % had overt hypothyroidism. Compression fractures of the spine can be associated with aging; so, combining the twin variables of age and thyroid dysfunction may have the potential to significantly impact bone quality. This study sought to elucidate both the frequency of hypothyroidism in fractures of the thoracic and lumbar spine and if aging affects this. Methods: Following Institutional Review Board approval we performed a review of patients who presented to our facility with acute fractures of the thoracic and lumbar spine. Patients were divided into two groups based on age(\65 and [65 years). Electronic medical records were reviewed to find clinical evidence of hypothyroidism, in addition those with a previous diagnosis who were receiving treatment with levothyroxine were included. Comparisons were then made between the age stratified patient groups.
QF60 THE EFFECT OF AGE ON THE FREQUENCY OF HYPOTHYROIDISM IN PATIENTS PRESENTING WITH ACUTE FRACTURES OF THE THORACIC AND LUMBAR SPINE
Results: A total of 169 patients were included in this study, 83 were younger than 65 years and 86 were 65 years or older; mean age in the former group was 41.7 (range 18-64) while mean age in the latter group was 78.6 (range 65-96). In the younger cohort, 24 patients (29 %) were female while in the older cohort, this increased to 52 patients (60 %). In patients younger than 65, 2 (2 %) patients were either hypothyroid or being treated for hypothyroidism, while in the older group, 22 patients (26 %) were either hypothyroid or being treated for hypothyroidism (P \ 0.001). A further comparison was performed comparing the rate of hypothyroidism in our cohort of patients over 65 with fractures with historical data outlining the rate in US patients over 65 (p = 0.02). Discussion: The results from this study showed a tenfold difference in the proportion of hypothyroid patients when a comparison was made between those aged under 65 and those aged 65 and above. A comparison with previous data showed a significantly higher incidence in our cohort compared with a baseline level for both subclinical and overt hypothyroidism combined. The magnitude of these differences suggests that impaired thyroid function is critical to the maintenance of appropriate bone function, especially in older patients.
QF61 ANATOMIC RISK FACTORS FOR MOBILE DEGENERATIVE SPONDYLOLISTHESIS AT L4/5
Sean Grannum, Andrew Miller, Ian Harding
Spinal Surgery, Frenchay Hospital, Bristol, UK
Objective: The purpose of this study was to identify factors (radiographic and MRI) which may be important in determining whether a degenerative spondylolisthesis at L4/5 is mobile. Method: We identified 60 consecutive patients with a degenerative spondylolisthesis(DS) at L4/5 and reviewed their imaging. Patients were separated into groups on the basis of whether the DS was mobile (group A) or non-mobile (Group B) when comparing the upright plain lumbar radiograph to the supine MRI.
We assessed the lumbar lordosis, pelvic incidence, sacral slope, pelvic tilt, grade of the slip, facet angles at L4/5 on both sides, facet tropism, facet effusion size, facet degenerative score (cartilage and sclerosis values) and disc degenerative score (Pfirrmann) at L4/5. Results: There were 40 patients in group A and 20 in group B. Mean age for group A was 69.2 years and for group B was 66.2 years. The difference was not significant (p-0.27; 95 % CI 2.5 -8.7). No significant differences were found between groups for pelvic incidence (p-0.75; 95 % CI 4.6-6.3), pelvic tilt (p-0.62; 95 % CI 3.2-5.3), sacral slope (p-0.51; 95 % CI 3.2-6.5), lumbar lordosis (p-0.46; 95 % CI 9.5-4.3), degree of facet tropism (p-0.4) and magnitude of the facet effusions (p-0.1). Facet angle differences between groups approached significance (p-0.058; 95 % CI 0.1-6.7). Significant differences between groups were found in cartilage degenerative score (p-0.002), facet sclerosis grade (p-0.00) and disc degenerative score (p-0.00). In group B 10 out of 20 (50 %) reduced fully and were not apparent on the MRI only. Conclusions: Sagittal pelvic parameters do not play a significant role in differentiating between mobile and non-mobile DS at L4/5. Mobile DS tends to be associated with more sagittally orientated facets, lower Pfirmann grade, lower facet cartilage and sclerosis degenerative scores. Standing plain lumbar radiographs are essential in all patients over the age of 40 years in order not to miss up to 17 % of DS at L4/5. Introduction: The value of lumbar spine fusion in elderly patients is not well documented. As most of the literature regarding lumbar fusion in older patients has focused on the prevalence of complications, the purpose of this study was to determine the clinical outcomes for older compared with younger patients undergoing lumbar arthrodesis.
QF62 LIFE QUALITY IMPROVEMENT AND PATIENT SATISFACTION AFTER INSTRUMENTED LUMBAR FUSION IN THE ELDERLY COMPARED WITH YOUNG POPULATION
Methods: This retrospective review evaluated 194 patients who underwent a single or double level posterolateral lumbar arthrodesis. Outcome measure include the Visual Analogue Scales for back and leg pain, the Oswestry Disability Index (ODI), and the Core Outcome Measure Index (COMI) questionnaire, as well as a radiographic assessment of fusion. All patients had a minimum follow-up of 1 year. The patients were divided into two groups: 127 patients who were younger than sixty-five years and sixty-seven patients who were seventy-five years of age or older. Outcome measures were evaluated on the basis of the mean change and the percentage of patients reaching a minimum clinically important difference threshold.
Results: The mean age in the younger group was 47 (24 to 65) and 77,8 (75 to 86) in the elderly group. Substantial improvements from baseline were noted in all of the clinical and health-related quality-oflife measures at the six-month and one-year intervals. The mean improvements in the ODI score at one year postoperatively were 30 points for the younger patients and 31,6 points for the older patients. The older patients also demonstrated a similar improvement in the visual analogue scale for back and leg pain at all time intervals. For the 2nd and 3rd item of the COMI, older population demonstrate greater improvement (p \ 0,001 and p = 0,056 respectively). The proportion of patients who were satisfied with their operations was similar in both groups (72.4 % and 76,2 %, respectively) (p = 0.3956). Perioperative complications, although an obvious concerns, did not appear to adversely affect clinical and health-related quality-of-life outcomes at one year postoperatively. Conclusion: This study demonstrates a substantial benefit for patients seventy-five years of age or older with an spinal instability who are treated with a lumbar decompression and instrumented fusion. We conclude that age itself cannot be considered a contraindication for appropriately selected patients.
QF63 APPROACHES TO THORACIC SPINE FOR THORACIC DISC HERNIATIONS: A SYSTEMATIC REVIEW
Sujay Dheerendra, Antonino Russo, Bronek Boszczyk
Royal Liverpool University Hospital, Liverpool, UK
Objectives:
The surgical approach to the thoracic spine remains historically controversial. Though the peri-operative morbidity and mortality of the patients has been reduced with the abandonment of S708 Eur Spine J (2013) 22 (Suppl 5):S685-S719 the decompressive laminectomy, there is still no ideal gold standard approach to the thoracic spine. The aim of our study is to systematically review the English literature over the last 30 years on the complications and outcomes associated with the approaches to the thoracic spine for the treatment of thoracic disc herniations (TDH). Methods: A literature search was performed searching Medline, CINAHL, AMED and Embase. The titles and abstracts of all the citations were reviewed. Full manuscripts of the citations adhering to the inclusion criteria and those that were uncertain were downloaded and reviewed. The data was extracted and tabulated using Microsoft Excel (Microsoft Corp., Redmond, WA, USA).
Results: Forty papers were included in the review. The average length of stay was the least for thoracoscopic procedures (3.9 days) compared to other approaches. The average operating time was strikingly similar for all the approaches and was around 200 min. Understandably there was a higher blood loss (722 mls) in posterior and lateral approaches compared to the other approaches. Various outcome measures have been used in the studies making it impossible to compare. The overall complication rate was 20.84 % and was similar in all the various approaches described in this review. Conclusions: The various approaches currently being employed for surgical management of TDH's have been found to be safe and effective in reducing associated peri-operative morbidity. There is no gold-standard approach for surgical management of TDH and the choice of the approach is heavily dependant on the surgeon's skills and primary indication for surgery. There is a need for a standard validated outcome measure to be uniformly used to report the outcomes in the future. There should also be a randomised controlled study between various approaches and this would have to be multicentric taking into account the low numbers in a single institution.
QF64 TO EVALUATE THE EFFECTIVENESS OF HYALURONIDASE IN THE SELECTIVE NERVE ROOT BLOCK OF RADICULOPATHY: DOUBLE BLIND, RANDOMIZED CONTROLLED STUDY
Jaebum Kwon, Sangwook Lee Orthopaedic Surgery, Cherry Hill, NJ, USA Study design: Double Blinded, Randomized Controlled Study. Objectives: The purpose of this study was to conduct double blinded controlled trials on two hundreds fifty-five patients complaints radicular pain in order to ascertain the usefulness of hyaluronidase in relieving pain.
Methods and materials:
The patients who visited the orthopaedic department of our hospital between March 2004 and March 2012 complaining radiating pain, showed magnetic resonance imaging findings of lumbar spinal stenosis (primary or postoperatively), lumbar intervertebral disc herniation (primary or recurrent) were included. The patients were randomly divided into two groups -C and H groups. Group C received triamcinolone 1 ml, 0.5 % bupivacaine 1 ml and normal saline 1 ml and group H received hyaluronidase 1500U, triamcinolone 1 ml, 0.5 % bupivacaine 1 ml and normal saline 1 ml. The effect of procedures were evaluated by measuring the Visual Analogue Scale (VAS) and Oswestry Disability Index (ODI) before the procedures and two weeks, four weeks, six weeks, eight weeks and twelve weeks after procedure each. Results: 253 patients: consisting of 127 in group C, 126 in group H could participate in a follow up until 12 weeks after procedures. No significant difference were observed between the groups in preoperative VASs (p = 0.835). In C group, VAS was decreased after two weeks after injection (p = 0.000), increased mildly after four weeks after injection (p = 0.000), and decreased after six, eight and twelve weeks after injection (p = 0.000). In H group, VAS was decreased after two weeks after injection(p = 0.000), increased mildly after six weeks after injection (p = 0.012), and decreased after eight and twelve weeks (p = 0.000). No significant difference were observed between the groups in preoperative ODI (p = 0.439) ODI is improved after injection in both C and H group (p = 0.000). ODI is more improved in H group at twelve weeks after injection(p = 0.018).
Conclusions: In selective spinal nerve root block, adding the hyaluronidase to the cocktail(triamcinolone 1 ml, 0.5 % bupivacaine 1 ml, normal saline 1 ml) is effective in longer pain relief and good functional outcome at three months follow-up. More study about the mechanism of better, longer effect and longer follow-up study were needed further. We compare 3 groups: 3 or more SPOs (n = 14), PSO (n = 16) and VCR (n = 12). 71.4 % males. Mean age of 43 years (range, 17-74 years). Mean follow-up of 5 years (range 2-10 years). Diagnosis, complications, operating time, blood loss were recorded. Long cassette standing anteroposterior and lateral radiographs were performed on the preoperative and final postoperative visits. Sagittal vertical axis (SVA) and sagittal Cobb angle measured between the levels above and bellow the osteotomy (osteotomy angle). SRS-22 questionnaire in preoperative and in the last visit was used, to evaluate clinical outcomes. Results: The mean operating time (min) was lower in SPO vs PSO and VCR (420 ± 347 vs 578 ± 459 vs 533 ± 435) (p \ 0,00). Average blood loss (cc) was lower in SPO vs PSO and VCR (1341 ± 804 vs 2364 ± 1459 vs 2134 ± 1335) (p \ 0,03). The overall complication rate was 38 %, without significant differences between groups. There was no differences in the kyphosis correction achieved. The improvement of SVA (cm) was lower in SPO vs PSO and VCR 3,95 vs 8,3 vs 8,33) (p \ 0,00). However the preoperative SVA was statistically significantly higher in PSO and VCR groups (4,83 ± 3,20 vs 13,4 ± 11,0 vs 13,0 ± 12,3).
QF65 COMPARISON OF SMITH-PETERSEN, PEDICLE SUBTRACTION OSTEOTOMY AND VERTEBRAL COLUMN RESECTION FOR THE CORRECTION OF SAGITTAL IMBALANCE
In the three groups, there was noted similar improvement in all domains of the SRS-22 questionnaire with no significant differences. Conclusions: Comparing three or more SPOs vs PSO vs VCR groups, we found no significant differences in terms of complications, although there were more severe in PSO and VCR groups.
Even if there were no differences of correction of the segmental kyphosis between all groups, PSO and VCR groups achieved better results in terms of modifying the SVA. There was no difference in the quality of life between groups.
QF66 LUMBAR INSTABILITY CLINICAL TESTS, PAIN AND DISABILITY IN SUBJECTS WITH SYMPTOMATIC SPONDYLOLISTHESIS. A CROSS-SECTIONAL DIAGNOSTIC TEST STUDY
Silvano Ferrari, Carla Vanti, Simona Ferrante, Marco Monticone Padova University, Italy, Sesto San Giovanni, Italy
Study design: Cross-sectional diagnostic test study. Abstract: Objectives: The aim of this study was to verify the diagnostic accuracy of the main clinical tests used to investigate lumbar instability in subjects with symptomatic spondylolisthesis. Background: Spondylolisthesis is a condition in which a vertebra in the spine slips out of the proper position onto the bone below it, following structural and/or degenerative spinal changes. This displacement modifies the pathomechanical behaviour of the lumbar spine, inducing segmental instability. Several clinical tests are commonly employed to detect lumbar instability in common Low Back Pain, but their validity
was not yet tested in subjects with symptomatic spondylolisthesis. Subjects in which dynamic X-rays were positive showed a higher correlation between PIT and PLT (Rho = 0,772 p [ 0,01). However, any significant correlation between results of instability tests and grade of the spondylolisthesis, or positive Dynamic X-rays was not found.
Conclusion:
The results of this study suggest a low diagnostic accuracy of the lumbar instability clinical tests to detect segmental instability in patients with spondylolisthesis and low relationships with pain and disability. The grade of spondylolisthesis or the positive dynamic X-rays did not significantly influence these results. Results: For fixed systems clinically relevant and significant improvements in back (VAS 5.9 to 3.2; p \ 0.019) and leg pain (6.3 to 2.9; p \ 0.001) as well as in the COMI score (7.4 to 3.9 pts; p \ 0.001) were shown. For back and leg pain a non-significant deterioration was observed over the 3 years followup. An additional decompression had a positive influence on leg pain relief which was significantly higher in patients with decompression (3.7 vs 1.7 pts; p = 0.003). The unfixed systems also showed significant improvements in all clinical outcomes, but the postoperative deterioration of back pain and COMI scores were significant. An additional decompression had the same effect with a higher leg pain relief, but not to a significant extent. For both systems the postoperative proportion of patients with walking distance of [ 1000 meters increased significantly (23 % to 75 % unfixed; 14 % to 84 %) fixed. The quality of life improved in both groups clinically relevant and significant. The intraoperative complication rate was 2.75 % for the fixed systems, revisions were performed in 12 patients. In the group with non-fixed systems 1 patient had an intraoperative complication (0.71 %) and 2 patients needed revision. Differences between the two groups (fixed/non-fixed) with respect to the outcome could only be seen in walking distance improvement to the advantage of the fixed systems. Discussion: No relevant differences in clinical outcome could be found between fixed or non-fixed interspinous spacers with the exception of walking distance improvement. Some effect degradation was observed in the postoperative course. An additional decompression to the spacer implantation had a positive effect on leg pain relief, independent of the fixation type. Introduction: Genetic factors play a dominant role in multifactorial etiology of disc degeneration as suggested in recent twin and familial aggregation studies that ultimately led to the identification of several associated gene forms. We report a case of adult monozygotic twin brothers with incomplete cauda equina syndrome due to central disc herniation of the lumbosacral junction. Methods: Twin No. 1 was admitted due to asymmetric bilateral sciatica, partial urinary retention and constipation, bilateral sensory deficits and rapidly progressing right foot paresis. Within two years twin No. 2 was admitted due to sudden bilateral sciatica, complete urinary retention, saddle and genital paresthesia and left calf hypesthesia. Preoperative radiologic work-up revealed a massive central L5-S1 herniated disc in both cases.
QF67 LONG TERM FAILURE OF PERCUTANEOUS INTERSPINOUS SPACERS FOR THE TREATMENT OF NEUROGENIC CLAUDICATION
Results: We performed an urgent L5-S1 discectomy on both twins. Six months after the procedure an elective L5-S1 TLIF with L4-S1 transpedicular screw fixation was performed on twin No. 1 due to L5-S1 reherniation and L5 right inferior articular process fracture. Both patients showed a complete neurologic recovery at follow-up visits. Conclusion: To our knowledge this is the first reported case of cauda equina syndrome in monozygotic twins of similar age, habits and occupational background thus supporting the evidence of genetic factors playing a primary role in symptomatic degenerative disc disease.
QF71 THE EFFECTS ON VALIDATED CLINICAL OUTCOME MEASURES IN PATIENTS UNDERGOING DYNAMIC STABILIZATION FOR DEGENERATIVE LUMBAR SPONDYLOLISTHESIS (SYSTEMATIC REVIEW)
Razvan Taranu, Josette Bettany-Saltikov Orthopaedics Department, Wansbeck General Hospital, Ashington, UK Introduction: Degenerative lumbar spondylolisthesis is a condition which affects the lumbar spine of ageing population. Approximately 15 % of the patients will require surgical treatment. The gold standard has been spinal fusion, but this is associated with significant comorbidities (adjacent level degeneration, reduction in spinal mobility and bone graft donor site pain). Dynamic stabilization devices have been designed to counteract the side-effects of spinal fusion. Introduction: The concept of dynamic stabilization is gaining interest due to the need of minimizing the long-term complications related to the complete restriction of lumbar motion after fusion. Among the motionpreserving solutions, pedicle-anchored devices are widespread. The advantages and drawbacks of these devices remain controversial. The objective of this work is to review the clinical outcomes, safety and the ability to protect adjacent segment from disc degeneration.
Methods: Articles about clinical outcomes of pedicle-anchored dynamic stabilization (PADS) devices were identified by a systematic literature review. Inclusion criteria were a minimum follow-up of 12 M, and assessment of clinical outcomes and adverse events. Papers reporting only in vitro mechanical testing and finite elements modelling were excluded. The studied outcomes included self-reported outcomes in terms of pain, disability and satisfaction, and report of biomechanical complications.
Results: A total of 43 articles fulfilling the inclusion criteria were reviewed providing results for 2041 patients with a mean follow-up of 33 months. Postoperative improvements in terms of pain and disability were statistically significant. Subjective assessment (''would you choose again to undergo the surgery'') showed an overall patient satisfaction of 83 %. Adjacent segment diseases (ASD) occurred in a range from 0 to 34 % of patients with a mean hindsight of 36 months. Device breakage occurred in 0 to 30 %, and screws loosening in 0 to 72 % of patients. The global amount of revision surgeries reached 9.4 % mainly for breakage, ASD or persistent pain. The increasing incidence of implant failures and ASD was related with the length of follow-up. Introduction: In correction surgery for adult lumbar scoliosis, freehand pedicle screw placement still involves penetration risks which lead to potential complications. Currently, there is a paucity of validity data with regard to the comparison on accuracy and safety of pedicle screw placement between lumbar scoliosis adults and non-scoliosis controls, as well as the misplacement pattern in lumbar scoliosis.
Methods: This is a case-control study performed by a single team. The scoliosis group consisted of a series of 65 adult patients with lumbar scoliosis who consecutively received posterior surgery. A total of 127 patients who were treated for degenerative lumbar disorders except for scoliosis served as the controls. Both groups received posterior transpedicular stabilization with free-hand technique. Position of each pedicle screw at the lumbar spine was assessed on postoperative CT images. Accuracy and safety of screw placement was defined as the percentage of screws without any cortical breach and that of screws within the safe zone, respectively. Results: There were 457 and 546 screws inserted from L1 to S1 in the scoliosis and the control groups, respectively. The scoliosis group had high accuracy (89.5 %) and safety (98.2 %) of pedicle screw placement, both of which were comparable to those (91.9 % and 99.3 %) in the control group. In the scoliosis group, 18.8 % of screw breaches occurred at the medial wall, while 81.2 % at either the anterior or the lateral wall. Besides, more misplacement was observed in severe scoliosis (Cobb angle of 60 degrees or more), in the apical region and on the concave side. Dural tear occurred in 2 patients of the scoliosis group after initial screw placement. No patient in either group was observed with adverse clinical consequences relevant to screw misplacement. Conclusion: High accuracy and safety of pedicle screw placement in adult lumbar scoliosis can be achieved. Surgeons should carefully determine the length and direction of pedicle screw during placement in severe scoliosis, in the apical region as well as on the concave side.
QF74 DEVELOPMENT OF A RISK SCORING SYSTEM TO PREDICT A RISK OF OSTEOPOROTIC VERTEBRAL FRACTURES IN POSTMENOPAUSAL WOMEN
Introduction: Osteoporosis accounts for 1.4 million vertebral compression fractures (VCFs) in the world every year. Most patients do not know they are affected and come to medical attention only after a VCF has occurred. Bone density only imperfectly captures the overall fracture risk, therefore it is of great interest to identify factors involved in fracture risk. Since a previous VCF is a recognized and very strong risk factor for developing more VCFs the aim of this study was to develop a risk scoring system to identify and gauge the risk of developing a first VCF. Methods: We conducted a retrospective cross-sectional study on 477 osteoporotic postmenopausal women consecutively visited at our institution. Patients' medical records and previous spinal imaging studies were thoroughly reviewed, only patients with either no previous VCFs or a first presenting VCF were enrolled. Fifteen different clinical variables were studied in each patient. L4 vertebral volume was estimated using V = A3/2, where A is the projected area of the fourth lumbar vertebra obtained by posteroanterior (PA) DXA scanning. Patients (with or without a VCF) were randomly assigned to a derivation and a validation cohort. A regression model was used to develop a predictive score of osteoporotic VCFs in the derivation cohort, finally the performance of the score was tested in the validation cohort.
Results: A total of 242 patients (mean age 69.1) were enrolled in the derivation cohort, 235 patients (mean age 68.7) were enrolled in the validation cohort. A total of 205 patients presented with a VCF at the enrolment. Age (OR 4.47), L1-L4 lumbar T-Score (OR 2.64),femoral neck T-Score (OR 1.94), L4 vertebral volume (OR 3.06), and smoking habit (OR 2.85) were found to be independent predictors of VCF in multivariate analysis in the derivation cohort. Each variable was assigned a score from 0 to +12 based on the magnitude of the regression coefficient and a risk scoring system (7-37 points) was developed. Median score in the validation cohort was 20 (range 7-34), C22 points was identified as the best cutoff value to predict VCF in our population (sensitivity 89.79 %, specificity 90.35 %). Conclusion: A simple score derived from clinical history and routine diagnostic workout can be usefully employed to gauge the risk of developing a first fragility VCF in post-menopausal women. Patients with higher scores can be assigned to more strict follow-up programs and to more intensive risk-reduction programs.
QF75 MINIMIZING IONIZING RADIATION IN PATIENTS THAT REQUIRES CT SCAN EXAMINATION AFTER SPINAL INSTRUMENTATION
Eduardo Hevia, Jesus Burgos, Carlos Barrios, Alberto Caballero, Miguel Antón, Ignacio Sanpera Spine Unit. Hospital La Fraternidad., Madrid, Spain Summary: In order to minimize radiation dose in patients undergoing spinal CT, a cadaver spine, with pedicle screws (PS) implanted, was used to calculate the ionizing radiation received during standard spine CT scan. By parameter adjustment (kV, mAs, t rot, pitch and collimation) a reduction of [60 % in the total effective dose of radiation was achieved, preserving a clinical adequate image quality. Introduction: The spinal CT scan implies a high radiation dose. Reduction radiation techniques may imply a loss of image quality.
The aim of the present study was to study how much radiation could be avoided by just adjusting the CT scan protocols without a significant loss of image standards. Methods: Departing form the standard values used for spine CT scan, different parameters were modified and the quality of the imaging obtained evaluated. To assess the effective dose of radiation the Monte Carlo coefficients were used. To use this method we need to know the CT dosage index measured in air (CTDIw in air), and the remaining of parameters used during the examination (kV, mAs, t rot, pitch and collimation). The CTDIw in air, the volume of CTDI w, and the dose-length product (DLP) were measured. For assessment of image quality, the European TCMD Quality Guide was used, adding a value for screw position identification.
Results: By optimizing the protocol we can reduce the CTDIw to a less than a 40 % of the original, at the expense of a clinical acceptable decrease in image quality. All the images were good enough for checking the screw positioning and by this method, we can effectively reduce the radiation from an equivalent to 1000 chest X-rays to just 325 chest X-rays. Conclusions: By efficiently reducing the standard parameters of spinal CT scan, we may achieve a substantial reduction in the radiation dose applied ([60 %), without a significant loss of image quality. Therefore, although Spine CT still has its place, radiation reduction protocols should be enforced, in order to optimize the ratio quality/ radiation. Introduction: Criteria to indicate ''success'' in clinical trials of spine surgery often comprise the achievement of a given change-score on an established outcome instrument, e.g. a 15-point reduction on a 0-100-scaled instrument. However, the achievement of such a change 1) depends on the initial preoperative score and 2) does not indicate whether a satisfactory symptom state is ultimately reached. The achievement of an absolute score equivalent to a satisfactory symptom state may be a more stringent measure of success. This study attempted to quantify this ''maximum acceptable score'' for the Oswestry Disability Index (v2.1). Methods: 532 patients undergoing lumbar spine surgery completed the ODI and the Core Measures Outcome Index (COMI) at various times up to 4y after surgery. The COMI symptom-specific well-being item: ''if you had to spend the rest of your life with the symptoms you have right now, how would feel about it?'' was responded to on a 5-point Likert scale as follows: very satisfied, somewhat satisfied, neither satisfied nor dissatisfied, somewhat dissatisfied and very dissatisfied. Two receiver operating characteristics (ROC) analyses were used to derive cut-off scores for ODI that best predicted being 1) ''somewhat satisfied'' and 2) ''very satisfied'' with the symptom state. Results: 114/532 (21 %) patients were ''Csomewhat satisfied'' and 43 (8 %) ''very satisfied'' with their symptom state post-surgery. The ROC area under the curve was 0.89 (95 % CI, 0.86-0.92) for ''Csomewhat satisfied'' and 0.94 (95 % CI, 0.92-0.96) for ''very satisfied'' indicating that the ODI discriminated well. The ODI-score cut-off predicting a ''somewhat satisfied state'' was B29 points (sens 88 % and spec 75 %); the cut-off for predicting a ''very satisfied state'' was B14 points (sens 86 % and spec 89 %). A value somewhere between the two (29 for ''somewhat'' and 14 for ''very'' satisfied), i.e., approx 20 points, likely best reflects a ''satisfied'' state, as a cut-off value for practical purposes. Discussion: In the absence of truly valid ''norm values'' for condition-specific questionnaires, the % patients reaching an ODI score equivalent to a satisfactory state might represent a more appropriate criterion when critically assessing the success of surgery. A score of B20 would be equivalent to having a maximum score of 1 (mild disability) on each ODI item, which would also appear to make sense intuitively. The aim of this study was to reveal risk factors for poor outcomes after MILD using JOABPEQ. Patients and methods: At three hospitals, 50 of 89 patients were followed up for more than 1 year (mean 32.9 months) after MILD surgery. The mean patient age was 71.1 years. Forty-one patients had cauda equina claudication, and 4 patients had radicular pain: 5 patients had both these conditions. The number of decompressed interlaminar levels were 1 for 32 patients, 2 for 17, and 3 for 1. Pre-and postoperative dynamic radiographs and JOABPEQ scores were evaluated. Patient characteristics and radiographic findings associated with poor outcomes were analyzed by multiple logistic regression analysis. We reviewed the demographics, operative records and complication rates of a consecutive series of 150 patients undergoing a lumbar discectomy at our institution. All surgeons were right handed. Bilateral and revision discectomies were excluded. Results: Of these, 113 patients formed our study cohort -66 were left sided and 47 right sided. The male: female ratio was almost 2:1 for left sided and 1:1 for right sided. The majority of cases involved the L4/5 level (n = 45, 25 left vs. 20 right) and L5/S1 levels (n = 67, 40 left vs. 27 right). The mean surgical time was 106 min (range 60-270). There was no difference between fellows (mean time 112 min) and consultants (mean time 101 min) (p = 0.47). The mean hospital stay was 2.6 days (range 1-9 days) with no significant difference between fellows (2.5 days) and consultants (2.6 days; p = 0.75).
QF76 PREDICTORS FOR QUALITY OF LIFE
QF78 PATIENT-ORIENTED OUTCOMES
Complications occurred in 12/113 (10 %). They included 6 dural tears, 5 recurrences and 1 post-operative infection. There was no statistically significant difference between the side of the disc and overall complications (p = 0.6). The incidence of durotomies was similar (p = 0.33) for both fellows (n = 4) and consultants (n = 2) but fellows had a higher rate of recurrence (n = 5, p = 0.02). Additionally, 32 patients overall (28 %) continued to have symptoms despite the discectomy, 16 back pain, 8 back and leg pain, 6 paresthesias and 2 foot drop. Overall, there was no significant difference between side (p = 0.17) and surgeon (p = 0.3), but patients operated by fellows experienced back pain more often postoperatively (n = 12 for fellows, n = 4 for consultants, p = 0.01). Discussion: We found that male patients were twice as likely as females to have a left sided disc herniation. There was no difference in complication rates between left versus right sided discectomies and similar complication rates between consultants and trainees with the exception of recurrence which was observed in cases performed by trainees only. Background: In a previous study, we have derived a model to assign patients to either a higher or lower risk group for symptomatic adjacent segment degeneration (ASD) after lumbar spinal fusion based on their spino-pelvic alignment described by the difference of pelvic incidence and lumbar lordosis. Patients with a difference in pelvic incidence and lumbar lordosis of more than 15°had a 20-times higher risk for developing symptomatic ASD. A subsequent biomechanic study has shown that in this patient group, joint reaction forces in the unfused spine and in the adjacent segment are significantly higher especially for shear stress. Based on these findings we therefore hypothesized that as a result of different segmental joint loads, spino-pelvic alignment correlates with degenerative changes seen on MRI in patients with low back pain. Methods: A retrospective cohort study was carried out and patients matched for age and body-mass index (BMI) and grouped into a type A and B cohort based on the difference of pelvic incidence and lumbar lordosis of less than or more or equal than 15°respectively. 100 patients could be selected, and assigned into matched cohorts. After cohort formation, disc degeneration in the lumbar spine was graded on MRI according to the classification by Pfirrmann et al. and facet joint degeneration according to Weishaupt et al. Statistical analysis of ordinal grading scales was carried out using the Chi square statistic. Results: After matching, the average age and BMI in the type A cohort (n = 50) was 54.5y (range 49y) and 26.9 (range 20.7) and 56.1y (range 55y) and 26.1 (range 18.7) in the type B cohort (n = 50) respectively. Statistical analysis showed significantly higher grades of disc degeneration in the type B compared to the type A cohort at every level (L1/ 2 p = 0.011; L2/3 p = 0.002; L3/4 p = 0.019; L4/5 p = 0.000; L5/ S1 p = 0.037). For facet joints, no significant differences in the grade of degeneration could be detected between the cohorts. Conclusions: While the importance of spino-pelvic parameters for global spinal alignment is widely accepted, little is known how spino-pelvic alignment may affect segmental mechanics and degeneration. It is shown here that patients with a difference C15°exhibit significantly higher degrees of disc degeneration over the whole cohort. This is in line with previous observations that these patients have a higher risk for adjacent segment degeneration and that segmental joint reaction forces are higher. Introduction: The role of fibrinolysis for back pain and sciatica has been discussed. Inflammatory processes are shown to be of great importance in the etiology. The aim of this study was to assess the relationship between fibrinolysis, inflammation and pain in patients undergoing surgery for lumbar disc herniation. Materials and methods: 177 patients scheduled to undergo surgery for a herniated lumbar disc were recruited. Plasminogen activator inhibitor 1 (PAI-1) and high sensitivity C-reactive protein (hCRP) were analyzed preoperatively. Visual analogue scale (VAS) of back and leg pain preoperatively and 1 year post-operatively, was registered. Spearman test was used for correlation analysis. Log transformed (Ln) PAI-1 and hCRP were used in the statistical analyses. BMI, smoking and physical activity were considered as possible covariates. Including BMI, smoking and physical activity in a linear regression, did not significantly change the correlations between PAI-1 and backor leg pain, pre-or 1 year postoperatively. Conclusion: In this study, PAI-1 was modestly associated with back pain before and after surgery for a herniated lumbar disc, but not to leg pain. This indicates an association between fibrinolysis and back pain. However, analysis of PAI-1 is not likely to be a predictor of the individual result after lumbar disc surgery. hCRP was neither correlated to back, nor leg pain. patients were enrolled in this study. The follow-up period was average 8.5 (5.0-15.9) years. Imaging analysis focused on sagittal alignment and disease progression. Clinical results were assessed by the Japanese Orthopaedic Association (JOA) score (11 points) and recovery rate. We also investigated secondary surgery.
QF80 ANALYSIS OF THE MASTERS-D STUDY
QF82
QF83
Results: We performed posterior decompression in all cases. We also added 7 OPLL extirpations and 12 posterior instrumented fusions in 34 OPLL patients. Surgical outcomes were reliable. The mean JOA score was 6.2 points preoperatively and 7.8 points at the final followup (recovery rate 33.3 %).
In 37 OYL cases, the total thoracic kyphosis was 29.9 degrees after operation and 32.0 degrees at final. CT revealed OYL progression in 19 cases. In 34 OPLL, the total kyphosis increased from 27.9 to 34.5 degrees. Local kyphosis at operation was prominent in 10 cases. 3/10 cases needed revision surgeries. Posterior fusion was effective to prevent further kyphosis. The local kyphosis was from 23.2 to 24.9 degrees with fusion and from 9.8 to 14.8 degrees without. The revision surgeries were required in 5 cases (one OYL and 4 OPLL). The reasons were diagnosis difficulty, progressive ossification and kyphotic change. Discussion: We demonstrated three risk factors; (1) Difficulty in diagnosis, (2) Progression of ossification, (3) Kyphotic change. Two revision cases needed additional levels surgery to improve residual symptoms after the first operation. In tandem lesions, coexisting several OYL and OPLL, it was tough to detect the responsible level. Furthermore disease progression was observed in 19/37 OYL and 15/34 OPLL cases. Late neurological deterioration occurred in 3 OPLL cases during long follow-up. Though the progression of OPLL was detected, the kyphotic change (24 degrees) was a dominant factor.
Conclusion:
The aggressive surgical strategy is favorable for thoracic ligament ossification. However we should pursue postoperative disease course and alignment. Posterior stabilization is desirable to keep alignment and maintain surgical effect during long follow-up.
QF84 MULTIPLE REGRESSION ANALYSIS OF FACTORS AFFECTING HRQL IN ADULT SPINAL DEFORMITY (ASD)
Emre Acaroglu, Umit Ozgur Guler, Ferran Pellise, Montse Domingo-Sabat, Sule Yakici, Ahmet Alanay, Francesco Sanchez Perez-Grueso, Yalcin Yavuz, Yasemin Genc
Orthopaedic & Traumatology, Ankara, Turkey
Background: Different age and diagnosis groups present with different problems in ASD population. Indicators of sagittal misalignment have also been proposed to be good predictors of HRQL. It is probable that these parameters are intercorrelated and may not be key factors per se. In this context, multiple regression analysis may be useful in establishing a hierarchy of importance for these. Aim: To understand the ranking of parameters affecting HRQL in ASD using multiple regression analysis. Patients and methods: 483 patients enrolled in a prospective multicentric database. Multiple regression analysis was performed for SRS22 and ODI separately. The initially proposed primary variables consisted of diagnosis (highest correlation), age, L Gap and coronal curve location (CCL) but age and L Gap could not be used together because of a very high multicollinearity and CCL because it was not found to be significant. A root model with diagnosis and then two separate simple models with age and L Gap were used. Results: For ODI; BMI, gender and a number of sagittal and spinopelvic parameters in the root model but only BMI and gender in the model with L Gap and only gender in the model with age proved to be highly predictive. For SRS22; a large number of parameters in the root model but BMI, gender, coronal balance, L curve, and SVA in the model with L Gap and only gender in the model with age proved to be highly predictive. CCL was not significantly predictive in any model. Discussion: These findings reiterate the importance of patient diagnosis, age and/or the amount of lordosis as the most important factors affecting HRQL in ASD. Gender, BMI and SVA appear to be consistently important co-variables whereas coronal balance and magnitude of L curves may also be important in SRS22. These findings may prove to be important for a better understanding of the problem in ASD and may prove to be useful in future classifications. The individual subjects' characteristics were used to identify the most appropriate care pathway based on the evidence based guidance.
QF85
Results: 29 consecutive subjects who satisfied the inclusion criteria were recruited. NSLBP (n = 18) was the most common diagnostic group. All subjects had at least moderate/severe levels of back pain related disability (Mean 46, SD 14) . 27 % of subjects had moderate/ severe levels of anxiety and 39 % had moderate/severe levels of depression. High levels of work absenteeism due to LBP were seen in the NRP (73 %) group and the NSLBP group (39 %). 48 % (N = 14) of subjects had no structural pathology requiring specific intervention, were at least moderately severely physically disabled and psychological distressed and would be best managed by interdisciplinary rehabilitation, based on the clinical practice guidelines.
Conclusions: This study demonstrates that patients with CLBP attending a pain clinic are a complex heterogeneous population and require access to a broad range of interdisciplinary therapeutic options.
QF86 TLIF SURGERY RESULTS IN SLIGHTLY HIGHER RISK OF NEUROGENIC LEG PAIN 2 YEARS AFTER SURGERY COMPARED TO STANDARD INSTRUMENTED POSTEROLATERAL FUSION. RESULTS FROM A RANDOMIZED CLINICAL TRIAL
Kristian Høy, Blazej Grycel, Thomas Andersen, Bent Niedermann, Peter Helmig, Ebbe Stender Hansen, Haisheng Li, Cody Bünger Spine Section, Department of orthopaedic surgery, Aarhus C, Denmark
Introduction: TLIF has gained increasing popularity as an easy way of obtaining circumferential fusion using a posterior only procedure. Due to cage insertion close to the exiting nerve root concerns has been raised as to whether the procedure carries an increased risk of subsequent neurogenic pain due to damage to the dorsal nerve root ganglion. Methods: Pain drawings from 98 patients (40 male, 58 female) included in a RCT comparing TLIF to posterolateral instrumented fusion (PLF) was analyzed. 51 patients had TLIF, 47 PLF. Mean age was 49(TLIF)/ 45(PLF). Pain drawings were completed preoperatively and at 1 and 2 year follow-up. The pain drawing consisted of a front and back outline of a person as well as the area under the feet. Six different symbols could be used for marking pain: dull/aching, burning, numbness, pins and needles, stabbing/cutting and muscular cramps. Pain drawing analyses were done assessing presence and type of pain marks in both legs. Conclusion: TLIF patients were more likely to have bilateral leg pain two years after surgery and also used pain symbols commonly associated with neurogenic pain to a slightly higher extent than patients who underwent PLF.
QF87 ADIPOKINES AND THE INTERVERTEBRAL DISC: A BIOCHEMICAL LINK BETWEEN OBESITY AND DISC DEGENERATION
Anand Segar, Jeremy Fairbank, Jill Urban
Nuffield Department of Orthopaedics, Rheumatology and Musculoskeletal Sciences, Oxford, UK Introduction: Obesity is a significant risk factor for development of low back pain and intervertebral disc (IVD) degeneration. The mechanism underlying this link is unclear but is commonly thought to arise from altered biomechanics. Adipokines, produced by adipose tissues are involved in catabolic, inflammatory and even antiinflammatory processes in other tissues. Leptin, the prototypical adipokine and has been shown to be pro-inflammatory in articular joints. We propose a similar link exists between adipokines such as leptin and intervertebral disc degeneration. Obese individuals are known to have higher concentrations of serum adipokines, there is increased local fat in chronic spinal conditions potentiating an increase in local adipokine levels and disc cells are reported to have leptin receptors and can synthesise leptin. Aim: The aim of the study was to identify the cellular responses of both nucleus pulposus (NP) and outer annulus fibrosus (OA) cells to leptin and other adipokines. Methods: The bovine intervertebral disc was used as a model system. Tissue NP and OA explants and freshly isolated NP and OA cells embedded in 3D alginate beads, were cultured under varying concentrations of adipokines for 10 days. Lactate was used to assess cellular metabolism. Active and proMMP-2 and -9 in the culture medium was quantified using gelatin zymography. Western blotting was used to assess levels of MMP-1, -3 and -13 and quantitative real-time PCR was used to assess the expression levels of anabolic and catabolic genes. Results: Leptin influenced cellular metabolism of both the NP and OA cells. In both NP and OA cells, leptin increased matrix breakdown and decreased glycosaminoglycan (GAG) production. Leptin significantly increased production of proteases, particularly the gelatinases MMP-2 and MMP-9, by both cell types at the protein level. Expression of the anabolic genes aggrecan, collagen-I and collagen-II gene expression fell with increasing concentrations of leptin in both cell types, while collagen-VI, MMP-7 and TIMP-1 gene expression were significantly upregulated.
Discussion and conclusions:
The results of this study show that adipokines have the potential to reduce disc cell activity, down-regulate matrix production and increase the production of proteases able to degrade matrix macromolecules. Methods: A total of 10 consecutive patients who underwent V-Y vertebral body osteotomy for the management of fixed, sagittal plane deformity of the lumbar spine were included. The minimum followup was 2 years. Instrumentation extended from the upper thoracic spine to the sacrum in 7 cases and to the pelvis in 3 cases. Radiological analysis included pre-and post-op thoracic kyphosis, lumbar lordosis, sagittal and coronal balance, pelvic incidence and sacral inclination (SI). Clinical outcomes included ODI and SRS23 in all cases.
Results: The average correction of the kyphotic deformity was 80°a nd sagittal balance improved by a mean 12.6 cm. The average correction at the osteotomy site was 44.5°(36°-51°). Mean pre-operative SI of 15.2°increased to 30.3°post-operatively. There were no neurovascular complications. All patients recorded improvement in clinical outcome measures. Conclusion: V-Y vertebral osteotomy is an alternative method to SPO and PSO for the correction of sagittal imbalance of the lumbar spine. The mean correction at the osteotomy site of 44°represents a significant aid to reducing deformity in cases of severe loss of lumbar lordosis and sagittal balance.
QF89 DOES LOW BACK PAIN AFFECT HEALTH-RELATED QUALITY OF LIFE IN COMMUNITY-DWELLING OLDER ADULTS?
Christine Cedraschi, Christophe Luthy, Anne-Françoise Allaz, François Herrmann, Catherine Ludwig Division of General Medical Rehabilitation, Geneva, Switzerland Background: Over the last decades, industrialized countries have witnessed a drastic aging of their populations. In the context of a high burden of disease in the elderly population, health-related indicators are of central concern, and the importance of health-related quality of
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